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S U M M A R Y
T h e  fo rm a tiv e  eva luation  of u n iv e rs ity  sc ience  courses a im s  
to p ro v id e  in fo rm atio n  about such courses th a t can be used to 
fa c il i ta te  th e ir  im p ro v e m e n t. An account is  g iven of exam ples  
of the fo rm a tiv e  eva luation  of th re e  f i r s t  and second y e a r  und er­
gradu ate  courses in  physics and b io lo gy. T h e s e  case studies  
p ro v id e  the basis fo r  d iscussion of som e key issues in  fo rm a tiv e  
eva lu a tio n . ' T h e y  a re  the ro le  of the. e v a lu a to r , the re la tio n s h ip  
between eva lu a to rs  and u n iv e rs ity  te a c h e rs , and the kind of 
evidence th a t is  v a lid  fo r  cou rse  im p ro v e m e n t.
T h e  case studies a re  a lso  exam ined w ith  re s p e c t to  the s ty le  
of eva luation  th a t w as the m ost p ro d u c tive . A lthough the ind iv idu a l 
a im s  of each study w e re  m e t, d e fic ie n c ies  in the e v a lu a tive  approach  
w e re  d is c e rn ib le  in som e c a s e s . An exam ination  of these s h o rt­
com ings led  to a proposal fo r  a s ty le  of eva lua tion  c a lle d  ’su p p o rtive  
e va lu a tio n ’ . T h is  is  describ ed  in  te rm s  of the re la tio n s h ip  between  
the e v a lu a to r and te a c h e r and the re s p o n s ib ilit ie s  o f each p a r ty .
" In the cou rse  of the y e a r  he asked the m en each to  
w r ite  som e w o rd  of suggestion , i f  he w e re  so in c lin e d , fo r  
im p ro v e m e n t in  the m ethod w ith  w hich the co u rse  w as con­
ducted ; and, i f  I re m e m b e r r ig h tly ,  th e re  w e re  not a few  
resp e c tfu l suggestions th a t too much t im e  w as a llo w ed  to the  
few  w ra n g lin g  d ispu tan ts . In a p re tty  fu ll and v a r ie d  exp erien ce  
of le c tu re -ro o m s  a t hom e and abroad  I cannot re c a ll  ano ther  
w h e re  the c lass  was asked to c r i t ic iz e  the m ethods of the  
le c tu re r."
D ickinson S .  M i l le r  o f 
W ill ia m  J a m e s , 184 2 -1910
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IN T R O D U C T IO N
1 . 1 A im s
T h e  purpose of the w o rk  to be d escrib ed  w as to  
in ves tig a te  m ethods of fo rm a tiv e  cou rse  eva luation  fo r  
u n iv e rs ity  sc ience co u rs e s . T h is  broad  a im  w as in te r ­
p re ted  in  the lig h t o f the a v a ila b ility  of courses \.o w o rk  
w ith  and m o re  s p e c ific  a im s  fo r  th is  study w e re  adopted.
T h ey  a r e  :
to exam ine  th re e  exam ples o f cou rses  and to develop  
m ethods of eva luation  a p p ro p ria te  fo r  th e ir  im p ro v e m e n t.
to t re a t  these eva luations as case s tud ies  in  fo rm a tiv e  
course eva luation
to exam in e  them  in the lig h t o f som e issues in eva luation  
w hich have been vo iced  by o th er p ra c t it io n e rs  in th is  f ie ld  
to d iscuss the p ro b lem s w hich  e m e rg e  fro m  the case  
stu d ies , e s p e c ia lly  those concerned w ith  the ro le  o f the  
e v a lu a to r and the s tra te g ie s  w hich w e re  fa c ili ta t iv e  o f cou rse  
im p ro vem en t
to re v ie w  the case studies and the ev a lu a tiv e  ro le  
adopted w ith  re s p e c t to c r i te r ia  w hich have been proposed  
fo r  e ffe c tiv e  eva lu a tio n s .
A l l  o f the w o rk  d es crib e d , except w h e re  s p e c if ic a lly  
s ta ted , w as c a r r ie d  out a t the U n iv e rs ity  of S u r r e y .  I t  w as  
based in the In s titu te  fo r  E ducational Techno logy as  p a r t  of 
the In s t itu te d  p ro g ra m m e  of re s e a rc h  and developm ent in
1 .2 T h e  C ontext
1.21 T h e  Im m e d ia te  C ontext
u n iv e rs ity  teach ing  w hich had the a im  TLo im p ro v e  
teaching and le a rn in g  w ith in  the U n iv e rs ity 1. T h e  
setting  w as one w hich w as p red o m in an tly  developm ent 
ra th e r  than re s e a rc h  o rie n ta te d . E m ph asis  w as p laced  
on w o rk  th a t had tan g ib le , re la t iv e ly  s h o r t - te r m  outcom es  
and w hich re s u lte d  in  a p e rce ive d  change in  p a r t ic u la r  
a re a s  of u n iv e rs ity  te a c h in g .
T h e  re s e a rc h  w as thus h igh ly  p ro b le m  cen tered  and  
w as done under the sam e o r  s im ila r  c o n s tra in ts  as r e a l ­
t im e  eva luation  o f u n iv e rs ity  co u rs e s . No a ttem p t w as  
m ade to a l te r  the courses that w e re  being exam ined  to  
f i t  them  to the eva luation  m ethodology. T h e  courses  
w e re  taken , w ith  a l l  th e ir  co n stra in ts  and in co n s is ten c ies , 
as the p r im e  ob jec t o f the re s e a rc h .
H o w e v e r, e a r ly  decisions w e re  m ade about the  
o rie n ta tio n  o f the eva lu a tio n . M any  p e rsp ec tive s  could  
have been chosen. F o r  e xa m p le , an a tte m p t a t  an e x te rn a l 
o b jec tive  eva luation  could have been m a d e , o r  a  v iew po in t 
of an educational a d m in is tra to r  could have been adopted .
T h e  v iew po in t chosen w as that o f the u n iv e rs ity  te a c h e r who  
w as resp o n s ib le  fo r  the co u rs e . He w as  seen as the c h ie f  
c lie n t o f the e v a lu a to r . T h is  w as accepted  as a r e a l - l i f e  
c o n s tra in t -  i t  w as l ik e ly  to be the v iew p o in t o f people  
w o rk in g  in the In s titu te  tow ards co u rses  they w e re  w o rk in g  
w ith .
T h e  choice of v iew po in t had m a jo r  im p lic a tio n s  fo r  the  
approach th a t w as adopted. I t  m eant th a t the f i r s t  c r i t e r ia  
to  be s a tis fie d  w e re  those of the te a c h e r and the fre ed o m s  
and lim ita tio n s  w hich he a llo w e d . T ra d it io n a l re s e a rc h
.22
c r i te r ia  w e re  sec o n d ary . In c o m m itted  re s e a rc h  of 
th is  k ind th is  is  not an in e v ita b le  l im ita t io n  on an 
o th erw ise  fre e  re s e a rc h , but a p a r t  of the phenomenon  
th a t is  being in v e s tig a te d . O th e r p ersp ec tive s  could be 
chosen, but they w ould not be ab le  to fu lf i l  the a im s  of 
th is  study.
T h e  B ro a d e r  C ontext
Although the w o rk  w as s p e c if ic a lly  p ro b lem  c e n te re d , 
i t  add ressed  p ro b lem s  th a t w e re  w ith in  the b ro a d e r range  
o f e v a lu a tive  re s e a rc h . Using the te rm in o lo g y  of S c r iv e n  
(114 )  the eva luation  can be described  as fo rm a tiv e  , th a t  
is , i t  w as developm ental in n a tu re  and w as designed to help  
im p ro v e  the cou rses  th a t w e re  being exam in ed , ra th e r  
than su m m ative , i t  w as not concerned w ith  helping to pass  
judgem ents on a  f in a l p ro d u ct, the co u rs es  w e re  seen as  
evo lv in g . I t  a lso  concentrated  on p e rfo rm a n c e  ( 50 )  o r  
p a y -o ff , eva lu a tio n  (114)  ra th e r  than in tr in s ic  e v a lu a tio n .
T h a t is ,  i t  is  based on m easu res  o f student p e rfo rm a n c e , 
w hat students w e re  o r  w e re  not ab le  to do, o r  how they  
did o r  did not see th in g s , as d is tin c t fro m  m easu res  of 
the in tr in s ic  content o f the cou rse  : the content and
o rg an iza tio n  o f sub jec t m a tte r  w ith in  a  le c tu re , fo r  e x a m p le .
T h e  re s tr ic t io n  to the a re a  o f fo rm a tiv e , p e rfo rm a n c e  
evaluation  re q u ire s  som e ju s t if ic a tio n . In p a r t ic u la r ,  the  
exclus ion  of in tr in s ic  eva luation  does not fo llow  fro m  the  
s im p le  d e fin itio n  of the a im s  of the re s e a rc h . H o w e v e r, 
th is  re s tr ic t io n  is  p lau s ib le  i f  the co n s tra in ts  o f the re s e a rc h  
a re  exa m in ed . T h e  p a rtic ip a n ts  in  the eva lua tion  w e re  a  
te a c h e r , o r  te a c h e rs  the students e n ro lle d  on a p a r t ic u la r  
cou rse  ;  and th e  s ing le  e v a lu a to r . In  th is  s itu a tio n  the
te a c h e r(s ) acted  as the so le  sub jec t e x p e rts  and the  
e v a lu a to r acted as the d e te rm in e r  o f educational 
o b jec tives  and g a th e re r  of p e rfo rm a n c e  d a ta . A  notion  
of in tr in s ic  eva lua tion  could not be in troduced  into  th is  
s itu a tio n  w ithout e ith e r  in troducing  m o re  p a rtic ip a n ts , 
w hich w as outside the reso u rc es  o f the p ro je c t a t th a t 
t im e ,  o r  the e v a lu a to r acting  as a  su b jec t m a tte r  
s p e c ia lis t . T h is  second a lte rn a tiv e  w as re je c te d  fo r  
two re a s o n s . F i r s t ly ,  the e v a lu a to r w as seen as a 
re s e a rc h  student in ano ther sub jec t and th e re fo re  did 
not possess, o r  w ant to possess, any c re d ib i li ty  as a  
sub jec t e x p e r t. S eco n d ly , such a ro le  w ould have  
d isrup ted  the ro le  o f the e v a lu a to r w ith  re s p e c t to the  
o th er tasks  he had to  p e r fo rm . T h is  asp ect is  d iscussed  
a t .g r e a te r  length in S ection  3 . 4 .
.3  R a tio n a le
T h e  p ro je c t w as o r ig in a lly  conceived as one w hich  
w ould develop s p e c ific  course eva luation  m ethods w hich  
could be app lied  in  a v a r ie ty  of cou rses  w ith  r e la t iv e ly  
l i t t le  m o d ific a tio n . T h is  conception w as soon re je c te d  as  
being u n re a lis t ic , o r  a t le a s t p re m a tu re . T h e re  w e re  
m any questions to be asked and an sw ered  about the ro le  
of eva luation  fo r  im p ro vem en t in co u rses  and the re a c tio n s  
of te a c h e rs  to th is , be fo re  in ten s ive  developm ent of any  
p a r t ic u la r  techniques w e re  in it ia te d . T h e  p ro je c t w as  
th e re fo re  re s ta te d  as one w hich w ould in v e s tig a te  how 
eva luation  fo r  im p ro vem en t can be developed in a p a r t ic u la r  
course in conjunction w ith  the te a c h e r in  such a w ay  th a t 
i t  w ould be fu lly  accepted by the te a c h e r and w ould  lead  to  
ob servab le  im p ro vem en ts  in the cou rse  being s tu d ied . T h is
p ro b lem  is  a r e a l is t ic  one. M any u n iv e rs it ie s  a re  
setting  up units  to  im p ro v e  teach ing  and le a rn in g ,  
ca lled  C e n tre s  o r  In s titu tes  of E ducational Techno logy, 
U n iv e rs ity  T each in g  M ethods U n its , e t c . ,  and such 
units a re  sea rch in g  fo r  w ays in w hich they  can w o rk  
w ith  u n iv e rs ity  fa c u lty . M uch o f the w o rk  is  in  cou rse  
developm ent, p a r t ic u la r ly  in new cou rses  and i t  is  
e s p e c ia lly  im p o rta n t th a t in  these a re a s  eva lua tion  is  
in troduced a t the fo rm a tiv e  s tag e . In som e in s titu tio n s , 
l ik e  the Open U n iv e rs ity , p rocedures  a r e  la id  down and 
c o -o p e ra tio n  w ith  its  In s titu te  of E ducational Technology  
is  p re s c rib e d  fo r  the fa c u lty . In  m ost in s titu tio n s  th is  
situ a tio n  does not e x is t : m ost c o llab o ra tio n s  between
fa c u lty  and educational techno log ists a r e  v o lu n ta ry , and  
in  these cases i t  is  essen tia l th a t educational techno log ists  
develop w ays o f w o rk in g  w hich a re  accep tab le  to  the  
facu lty  and w hich a re  seen to be p ro d u c tiv e .
I t  is  in  the lig h t o f these co n s id era tio n s  th a t the  
p resen t w o rk  developed. In the e a r ly  stages u n iv e rs ity  
teach e rs  w e re  approached to take p a rt  and the e x e rc is e  
w as seen as m o re  o f a  pure  re s e a rc h  a c t iv ity  (see  
C h ap ter 4 ) ,  but la te r  the a c t iv ity  w as recog n ised  to  be 
m o re  of a fo rm a tiv e  eva lu a tio n , one in  w hich the te a c h e r  
and the e v a lu a to r w o rked  to g e th er (see  C h a p te r 6 ) .
.4  O v e rv ie w
T h e  re p o rt  re p re s e n ts  a  re tro s p e c tiv e  account of 
som e eva luation  a c t iv it ie s  w h ic h , when conducted, w e re  
construed by the au thor in w ays d iffe re n t to those th a t  
have now been adopted. T h e  e m p ir ic a l s tud ies re p o r te d <
in P a r t  I I  (C h a p te rs  4 , 5 and 6 ) w e re  com pleted  
in  the y e a rs  1 9 6 9 -1 9 7 2 . T h ese  fo rm  the basis fo r  
a  d iscussion o f p ro b lem s in fo rm a tiv e  eva luation  
in  h ig h er education w hich s ta r ts  in P a r t  I and 
concludes in  P a r t  I I I .
T h e  fo rm a t w hich is  adopted h e re  is  one that 
takes  the th re e  c a s e -s tu d ies  in eva luation  as the co re  
o f the th e s is . T h e y  a re  exam ples  o f eva luations w hich  
in  re tro s p e c t, although in co m p le te , did fu lf i l  the o b jec tives  
w hich w e re  s e t fo r  them  a t the t im e  o f execu tion . T h e y  
a re  p resented  in  th e ir  o r ig in a l fo rm  so th a t they can be 
exam ined  fro m  the p ersp ec tive  th a t has a r is e n  fro m  th e m . 
T h e y  fo rm  the ra w  m a te r ia l fo r  an exam in atio n  o f 
re la tio n s h ip s  betw een the e v a lu a to r and h is  c lie n t and  
between the e v a lu a to r and the e n v iro n m en t in  w hich he 
finds h im s e lf .  T h e se  a re  d iscussed in C h ap ter 3 ’’S o m e  
Issues in E va luation  R e la tio n sh ip s ’’ and fu r th e r  in  C h a p te r 7 
’’Judgem ents and C o nclus ions” .
In P a r t  I ,  C h ap te r 2 is  a  s u rv e y  of the l i te r a tu r e  
concern ing fo rm a tiv e  course eva lu a tio n , p a r t ic u la r ly  in the  
context of cou rse  developm ent. I t  con cen tra tes  on the  
p ersp ec tive  th a t fo rm e d  the bas is fo r  the c a s e -s tu d ie s . 
C h ap ter 3 ou tlines  som e of the issues th a t a ro s e  during  
the to ta l p erio d  o f the s tudy. In i t  s tre s s  is  g iven to  
those issues re la te d  to  the ro le  o f the e v a lu a to r , the  
co n stra in ts  w hich a c t upon h im  in the u n iv e rs ity  course  
con text, and the re la tio n s h ip s  between e v a lu a to r and te a c h e r .  
I t  concludes w ith  a d iscussion of the kind  o f data th a t  
should constitu te  evidence in eva luation  and w ith  a section  
presen ting  the p e rce ive d  b ias of the a u th o r . •
P a r t  I I  consists of the e m p ir ic a l s tud ies :
C h ap ter 4  "An In tro d u c to ry  P h ysics  L a b o ra to ry  C o u rs e ” , 
C h ap ter 5 ”An In tro d u c to ry  B io logy L e c tu re  C o u rs e ” and 
C h ap ter 6 "Q uantum  M echan ics and a new  teach ing  m eth o d ". 
These  a r e  s e lf-c o n ta in e d  re p o rts  o f th re e  investiga tions  
o f f i r s t  and second y e a r  u n iv e rs ity  c o u rs e s . T h e y  a re  
presented  in s im ila r  fo rm a ts  to a llo w  co m p ariso n s  to  
be m ad e . T h e y  a re  described  in  te rm s  of the issues  
th a t the e v a lu a to r w as conscious o f a t th e  t im e  o f the  
study. T h is  is  to  enable the developm ent of the p resen t 
position on eva luation  to be understood.
P a r t  I I I  is  the concluding s e c tio n . C h ap te r 7 re v ie w s  
the case studies and m akes judgem ents about th e ir  w o rth  
in  te rm s  o f c r i te r ia  fo r  good eva lua tions  th a t have been  
developed by S tu ffle b e a m  and h is  c o lleag u e s . I t  continues  
by exam in ing  the s ty le  of these eva lu a tio n s  and in the lig h t  
of the d iffe r in g  successes o f these s tud ies  proposes an  
evaluation  m odel w hich the au thor co n s id ers  a p p ro p ria te  fo r  
the s itu ations in  Which the re s e a rc h  p resen ted  w as conducted. 
F in a lly ,  conclusions a re  draw n about the d ire c tio n  th a t 
fo rm a tiv e  eva lua tion  should take  in u n iv e rs ity  sc ience  cou rses  
and w h e re  e f fo r t  should be concentrated  in  th is  a r e a .
2 . T H E  L IT E R A T U R E  O F  C O U R S E  E V A L U A T IO N
2 .1  In trod uction
T h e  a im  of th is  ch ap ter is  to  p ro v id e  a p e rsp ec tive  
fo r  v iew ing  the eva luation  studies re p o rte d  in  C h ap ters  
4 , 5 and 6 and to d escrib e  a v a r ie ty  of conceptual f ra m e ­
w o rks  suggested by w o rk e rs  m a in ly  in the  U nited S ta tes  
w hich a r e  useful fo r  understanding processes  of cou rse  
e v a lu a tio n . T h e  em phasis w i l l  be on approaches fo r  
conceptualis ing  courses to a s s is t w ith  eva lu a tio n , ra th e r  
than , fo r  e x a m p le , conceptualisation  fo r  the purposes of 
course design o r  fo r  guiding the developm ent o f in s tru c ­
tio n a l m eth o d s .
A t  the p resen t point in  t im e  i t  is  on ly  possib le  to  
p resen t d e s c rip tiv e  m odels fo r  cou rse  eva lua tion  (1 2 2 ) , not 
th e o r ie s . T h e  a im  of these m odels as p resented  h e re  is  
to  g ive a s y s te m a tic  v iew  o f the f ie ld  o f study and to  
suggest gu idelines fo r  eva luation  p ro ce d u res  ( 6 2 ) .  T h re e  
m odels w i l l  be d es crib e d . F i r s t ly ,  th a t d e rived  fro m  the  
systeims approach to  education based on the ap p lica tio n  of 
sys tem s a n a ly s is  ideas to educational p ro b lem s  (126 );  
secondly , one d erived  fro m  the f ie ld  of c u rr ic u lu m  
developm ent, based la rg e ly  on the w o rk  o f T y le r  and h is  
colleagues (1 3 8 ) and f in a lly ,  p a r t ic u la r  c u rr ic u lu m  
eva luation  m odels proposed p r im a r i ly  fo r  the purposes of 
guiding eva luation  ( 1 2 2 , 1 3 4 ) .
T h e  th re e  approaches w il l  be exam ined  w ith  re s p e c t  
to th e ir  u t il ity  in  guiding cou rse  eva lu a tio n  p rocedures  
and to th e ir  a b il ity  to cope w ith  the m any co n stra in ts  
that a re  in e v ita b ly  p resen t in  any g iven s itu a tio n . T w o  .
aspects o f these approaches w il l  be focused on.
F i r s t ly ,  the ro le  th a t a im s  and o b jec tives  p lay  
w ith in  each m odel and secondly , the p a r t ic u la r  
ro le  th a t eva luation  takes in  each .
T h e  fin a l section  of the chap ter w i l l  deal w ith  
the exten t to w hich course eva luation  p ro ced u res  have  
been developed in h ig h er education in  th is  cou n try  and  
a lso  w ith  the d iffe re n c e s  to be found in the approach  
adopted in  the s tud ies re p o rte d  la te r  and those found 
in  m ost p resen t eva luation  e x e rc is e s .
A  la rg e  gap has been recogn ised  by m any au th o rs  
in th is  f ie ld  (125 )  between the th e o re tic a l schem es  
proposed and the p ra c tic e  of course e v a lu a to rs . O ften  
e va lu a to rs  have tendecT to ra tio n a lis e  th e ir  p ra c tic e  by 
subsequent re s o r t  to m odels o r  have proposed m odels  
w ithout e m p ir ic a l tes ts  of th e ir  a p p lic a b ility . H o w e v e r, 
th e re  a re  signs th a t som e m odels a re  being s y s te m a tic a lly  
exp lo red  and probed fo r  th e ir  u t il ity  in p ra c t ic a l cou rse  
eva luation  (1 0 2 ) .  I t  is  d iff ic u lt  to  reco g n ise  the tru e  w o rth  
of these approaches un til they  have been t r ie d  in  c irc u m ­
stances th a t a r e  a t  le a s t in  som e w ay s im i la r  to  those  
found in  B r it is h  U n iv e rs it ie s . I t  is  a la rg e  s tep , fo r  
e xa m p le , to t ra n s fe r  ideas th a t have been t r ie d  in  e le m ­
e n ta ry  schools in  C a lifo rn ia  (3 8 ,1 0 3 )*  to a Tech n o lo g ica l 
u n iv e rs ity  in E ng land . N e v e rth e le s s , a tten tion  in  th is  
chap ter w i l l  be focussed on the m a jo r  a ttr ib u te s  and l im i t ­
a tions o f som e of these m o d els .
*  m uch of the w o rk  on the ap p lica tio n  of sys tem s a n a ly s is  to  
education has taken p lace in  A m e ric a n  e le m e n ta ry  schools by o rg a n ­
isa tio n s  such as the S y s te m s D evelopm ent C o rp o ra tio n  o f S an ta  
M o n ic a , C a lifo rn ia .
2 . 2 So m e A p proaches to the C o n cep tua lisation  of C o urses
2 .2 1  T h e  Need to C onceptualise
T h e  p rocesses th a t take  p lace in  even the s im p le s t  
cou rse  in a  school o r  u n iv e rs ity  a r e  h ig h ly  co m p lex . A  
huge num ber o f in te ra c tio n s  take  p lace  between s ta ff and 
studen ts . T h e  expectations of the m e m b e r o f s ta ff  in  
te rm s  of w hat students should le a rn  in a s ing le  le c tu re  
alone w ould n o rm a lly  co ver s e v e ra l pages. Indeed i f  they  
w e re  sta ted  as som e s p e c ia lis ts  have proposed, in  beh av ioura l 
te r m s , they  w ould  be co n s id erab ly  lo n g e r . How m uch m o re  
d iff ic u lt  is  i t  then fo r  a com plete  cou rse  to be d e s c rib e d , 
when one w ould have to take  into  account student le a rn in g ,  
a ttitu d e s , o rg a n is a tio n , m ethods, ass essm en t, e tc .
T h e re  is  a need fo r  schem es (1 3 7 ) w h ereb y  the  
a c tiv it ie s  of a cou rse  can be describ ed  in  a s y s te m a tic  . 
m a n n e r, as  som ething m o re  than a l is t  o f cou rse  con ten t.
T h e  bas ic  c r i te r ia  fo r  such a schem e w ould be th a t i t  should  
co n s id er a l l  o f those e lem ents  th a t a r e  g e n e ra lly  recog n ised  
as fo rm in g  a p a r t  o f w hat is  known as th e  educational o r  
in s tru c tio n a l p rocesses of a c o u rs e . F o r  the purposes of 
im p ro v e m e n t i t  should focus on those aspects  th a t w e re  
am enab le  to change and v a r ia t io n  w ith in  the n o rm a l l im its  
o f t im e  and re s o u rc e s . T h a t is ,  an im p o rta n t p ra c tic a l  
c r ite r io n  fo r  such a d escrip tio n  w ould be th a t i t  took  
p a r t ic u la r  cogniscence of those aspects  of the co u rse  th a t 
could be a lte re d  in  such a w ay th a t w ould lead  to som e  
. reco g n isab le  im p ro v e m e n t in  the f in a l ou tcom es.
I t  is  th is  'd e s c rip tio n  as a bas is  fo r  im p ro vem en t' 
th a t fo rm s  the ra tio n a le  fo r  the cho ice o f the m odels  
d escrib ed  in  the fo llow ing  sec tio n s . T h e y  a re  concept­
u a lisa tio n s  o f cou rses  o r  c u rr ic u la  th a t w i l l  be discussed  
in  te rm s  of th e ir  u t i l i ty  fo r  eva luation  fo r  im p ro vem en t  
( 4 0 ) .  I t  is  analogous to the use o f m odels  in  the  
physica l sc iences (8 7  )  w h e re  a conceptual schem e can 
p ro v id e  a th e o re tic a l background to the e m p ir ic a l  
in vestig a tio n s  w hich can suggest possib le  a re a s  o f s tudy, 
so g iving d ire c tio n  to those aspects of a  given p ro b le m , 
be i t  a  physica l phenomenon o r  a u n iv e rs ity  c o u rs e , w hich  
should be s tud ied .
A ls o , and ju s t as  im p o rta n t, a schem e can p ro v id e  
a m eans fo r  co m m u n ica tio n . I t  can suggest a te rm in o lo g y  
th a t is  based on som eth ing m o re  than ad hoc prob ing  of 
the e n tity  being s tu d ied . I t  can enab le e v a lu a to rs  to com ­
m unicate  w ith  the te a c h e rs  w ith  w hom  th ey  w o rk , and w ith  
each o th e r .
T h re e  S chem es
In the th re e  exam ples  of conceptual schem es w hich  
fo llo w , discussion w il l  c en tre  around those e lem en ts  in  the  
m odels th a t have a d ire c t  re la tio n s h ip  w ith  ev a lu a tiv e  
processes and the fa c ilita tio n  of such p ro c e s s e s , and th a t can  
m ost adequate ly  d e s crib e  the fu ll r ic h n e s s  o f educational 
a c tiv it ie s  w hich they  s t r iv e  to re p re s e n t.
T h e  S ys tem s A pproach
T h e  ap p lica tio n  o f sys tem s approach m ethods to education  
a ro s e  subsequent to  th e ir  use ( p r im a r i ly  by the m il i ta r y  and
la te r  by en g in eers  and by m anagem ent) fo r  the an a lys is  
o f com plex  o rg an isa tio n a l p ro b lem s ( 13 ) .  M a th e m a tic a l 
techniques d e riv e d  fro m  op era tio n s  an a lys is  and system s  
a n a ly s is  w e re  used o v e r an in c re a s in g ly  w ide  a re a  fo r  
p ro b lem s  invo lv in g  human beings as w e ll as m ach in ery  
( 8 9  ) .  T h is  developm ent w as brought about by the need  
to in ves tig a te  co m p lica ted  sys tem s in vo lv in g  m any  
com ponents and in te rre la t io n s h ip s  in  a s y s te m a tic  m anner  
and to change these sys tem s in  such a w ay  th a t the out­
com es w e re  m ade o p tim a lly  e f f ic ie n t . M e a ls  ( 89 ) 
c h a ra c te r is e s  sys tem s a n a ly s is  as  nT h e  ap p lica tio n  of 
s c ie n tific  m ethods and too ls  to  the p re d ic tio n  and com parison  
o f the v a lu es , e ffe c tiv e n e s s , and costs o f a se t o f a l t e r ­
n a tive  courses of action  in vo lv in g  m an -m a c h in e  system s ” .
I t  has on ly been in the la s t  f iv e  y e a r s ,  h o w eve r, th a t 
these techniques have s e r io u s ly  been ap p lied  to educational 
p ro b lem s (3 8  ) ,  due la rg e ly  to  the sponsorship  o f U . S .  
D ep artm e n t o f D efense ( 13 ) .
V a r io u s  sys tem  m odels have been proposed fo r  a w ide  
v a r ie ty  of s p e c ific  educational p rocesses fro m  tim e ta b lin g  
to  counselling  (1 0 3 ) .  T h e  sys tem s m odel discussed h e re  has  
been proposed by Lehm ann fo r  the  developm ent of an  
educational p ro g ra m m e  (7 7  ) .  I t  w i l l  be considered  in  
te rm s  of the outlook of B ra tten  (  25  )  to w ard s  the sys tem s  
approach to education .
Lehm ann (7 7  )  re p o rts  the  w o rk  o f p ro je c t A R IS T O T L E  
in  developing a sys tem s m odel w ith  e ig h t s tep s . He adopts  
the p re m is e  th a t ’’the sys tem s approach does p ro v id e  an  
o rd e r ly  p rocess fo r  developing a so lu tio n , a p rocess w hich  
is  s tru c tu re d  to m in im is e  p re ju d ic ia l p reco nceived  notions
and m a x im is e  the o b je c tiv ity  re q u ire d  to  a r r iv e  a t a  
s c ie n tif ic a lly  c o r re c t  an s w er 11. He a lso  s ta tes  that 
the approach th a t he p resen ts  ” is  w hat w e  have ca lled  
in  the past ’the s c ie n tif ic  m ethod™ . He does not, 
h o w eve r, o ffe r  any evidence to support th is  a s s e rtio n .
T h e  e igh t com ponents a re  as fo llo w s  :
N E E D  : a s ta tem en t o f the re a l p ro b lem  being faced
by the so c ie ty  under co n s id era tio n  -  th a t s ta tem en t  
of a p ro b lem  w hich in it ia te s  co n s id era tio n  of an 
e d u c a tio n /tra in in g  sys tem  as a p o ten tia l so lu tio n .
O B J E C T IV E S  : the d e te rm in a tio n  and s p e c ific a tio n  o f
the te rm in a l c a p a b ility  d e s ire d  o f students a f te r  
having su ccess fu lly  com pleted  a le a rn in g  e x p e rie n c e .
C O N S T R A IN T S  : those r e a l-w o r ld  l im it in g  conditions
w hich m ust be s a tis fie d  by any acceptab le  sys tem  
designed to a tta in  the educational o b je c tiv e s .
A L T E R N A T IV E S  : the  g en era tion  o f candidate sys tem s
w hich could ach ive  the o b je c tiv e s .
S E L E C T IO N  : the s y s te m a tic  eva lua tion  of- a l l  a l t e r ­
na tives  in  te rm s  of o b jec tives  and c o n s tra in ts  to  
s e le c t one w hich is  con sid ered  the m o st d e s ira b le .
IM P L E M E N T A T IO N  : the f i r s t  adoption of the se lec ted
a lte rn a tiv e  to  m eet the sp e c ifie d  o b je c tiv e .
E V A L U A T IO N  : the  d e te rm in a tio n  o f the conform ance
o r  d iscrep an cy  between a l l  o f the o b jec tives  in it ia l ly  
sp e c ified  and the p e rfo rm a n c e  th a t w as a c tu a lly  
o b ta in ed .
M O D IF IC A T IO N  : the p rocess o f m o d i f y i n g  the designed
le a rn in g  sys tem  based on d e fic ie n c ies  in m eeting  
the ob jec tives  as d e te rm in ed  through eva lu a tio n .
Lehm ann em phasises the c ru c ia l step as th a t o f the  
sp e c ifica tio n  o f o b je c tiv e s , fo r  w ith o u t th is  the subsequent 
steps becom e v a lu e le s s . Indeed , w hat is  n ecessary  in th is  
m odel is  th a t the o b jec tives  be s p e c ifie d  in  b eh av io u ra l o r  
o p era tio n a l te r m s , i . e .  in such a w ay th a t i t  can be 
unam biguously d e te rm in ed  w h e th e r o r  not they have been 
ach iev ed . W hen th is  has been done eva luation  is  seen as  
th e  p rocess  w h ereb y  the o b jec tives  a r e  checked to see i f  
each one has been ach ieved  o r  n o t. T h u s , in the sys tem s  
approach describ ed  eva luation  re s ts  upon the c lose  m atch ing  
of eva luation  p ro ced u res  w ith  the c le a r ly  defined o b jec tives  
w hich have been estab lished  p r io r  to the co u rs e .
T h e  sys tem s approach does not how ever re m o v e  a ll  
su b jec tive  e lem en ts  fro m  the design and im p lem en ta tio n  
p ro c e s s e s . Lehm ann h im s e lf  po ints out th a t the S E L E C T IO N  
com ponent m ust be p e rfo rm e d  s c ie n t if ic a lly  and should not 
in vo lve  b ia s . H o w ev er, he goes on to suggest th a t "h o rse  
sense, e x p e rie n c e , and good c a lm  judgem en t should be 
in trod uced  " .  And i t  is  not on ly in  S E L E C T IO N  th a t th is  
p ro ced u re  is  re q u ire d . I t  seem s ju s t  as n ec essa ry  in  
E V A L U A T IO N  w h ere  the sam e e le m e n t o f ’ju d g em en t’ is  
re q u ire d  to  m atch eva luation  to o b je c tiv e s .
S o in  the p a r t ic u la r  m odel d es crib e d  h e re  w e have  
a s y s te m a tic  approach to design and d e c is io n -m ak in g  
concern ing co u rs e s , but i t  is  one w hich in e v ita b ly  has 
both e x p lic it ly  and im p lic it ly  in c o rp o ra te d  e lem ents  of 
su b jec tive  judgem en t -  an a c t w h ich  can produce a source  
of b ia s . W hat the approach does m ake c le a r  is  the  
ra tio n a le  o f sys tem s app ro aches , th a t is ,  i t  d em o n stra tes  a  
process o f conceptualis ing  cou rses  w hich  em phasises the  
need to  m ake e x p lic it  m o re  of the d e c is io n -m a k in g  p rocesses  
in  cou rse  design and eva lu a tio n . I t  a lso  p resen ts  a schem e  
to fa c ili ta te  the exp lica tio n  o f these p rocesses so th a t they  
m ay be c a r r ie d  out in  a m o re  s y s te m a tic  m a n n e r. Indeed , 
B ra tte n  (2 5  )  adopts th is  approach when he defines a sys tem s  
approach to education as "an a ttitu d e  o r  convic tion  th a t
educational p ro c e s s e s ...............  should be v iew ed  as sys tem s " .
H e b e lieves  th a t "as sys te m s , educational p rocesses  have  
a s c e rta in a b le  and m eas u rab le  p roducts  f  th a t the  ess en tia l 
in te rn a l com ponents can be d es crib e d  ,• and th a t the re s o u rc e s  
n ec essa ry  fo r  the functio na l m eans to a tta in  the m e a s u ra b le  
ends can be s p e c if ic a lly  known " .  I t  is  th is  b e lie f  th a t a l l  
educational processes can be o b je c tiv e ly  d escrib ed  and  
o b je c tiv e ly  m easured  w hich c h a ra c te r is e s  the sys te m s  approach  
to  the  so lu tion  o f educational p ro b le m s . I t  is  th is  contention  
th a t o b je c tiv ity  and ra t io n a lity  a r e  fo re m o s t th a t perhaps  
accounts fo r  the re la t iv e  la c k  o f exam p les  of th e  ap p lica tio n  
of these opinions in  r e a l - l i f e  educational co n tex ts .
T h is  d iff ic u lty  is  a p tly  d escrib ed  by Ruth B e a rd  in  h e r  
m onograph on "R esearch  in  T ea ch in g  M ethods in  H ig h e r  
Education " (  6 )  when she quotes, " i t  w as s tr ik in g  to find  
th a t u n iv e rs ity  g rad u ates , w ith  s o m e tim e s  y e a rs  o f re s e a rc h  
e x p e rie n c e , w e re  unable to  app ly  to the p ro b lem s  o f teach ing
2 . 2 2 2
the sam e m ethods of s c ie n tif ic  in q u iry  they w ou ld , 
p re s u m a b ly , use in  th e ir  own d is c ip lin e  ” ,
A lthough app ly ing  sys tem s approach techniques in  
to to  to  re a l p ro b lem s m ay p rese n t g re a t d iff ic u lt ie s , th is  
does not m ean to say th a t such a stance is  not u s e fu l.
N e il ( 9 3 )  in  d escrib in g  the developm ent of cou rses  a t the  
Open U n iv e rs ity  points out th a t although the m ethod th a t 
they have adopted could not s t r ic t ly  speaking be describ ed  
as a sys tem s design , i t  does, h o w eve r, contain s u ffic ie n t  
e lem en ts  and a ttitu d es  fro m  th is  kind o f approach to  
w a rra n t  i t  being c a lle d  s y s te m a tic . I t  is  th is  ’s y s te m a tic ’ 
n atu re  th a t p ro v id es  a language fo r  the ra tio n a l d iscussion  
o f course design and e va lu a tio n .
C u rr ic u lu m  D evelopm ent A pproaches
One exam ple  o f an approach to c u rr ic u lu m  eva lu a tio n  
w il l  be given h e re  : th a t o f the c la s s ic  T y le r  c u rr ic u lu m
developm ent m ethodology. H is to r ic a lly  c u rr ic u lu m  develop­
m ent schem es p re -d a te  by a lm o s t 3 0  y e a rs  the sys te m s  
approach m ethodology outlined  in  the p rev io u s  section  : the
p io n eerin g  w o rk  in  th is  a re a  being cen tred  around R alph  
T y le r  in the e a r ly  1930’s o n w ard s .
T h e  approach is  encapsulated in  the  ra tio n a le  proposed  
by T y le r  in 1949. He begins by id en tify in g  fo u r fundam ental 
questions w hich m ust be answ ered  in developing any c u r r ic u lu m .  
T h e y  a re  :
” 1. W hat educational purposes should the school 
seek to  a tta in  ?
2 .  W hat educational exp erien ces  can be p ro v id ed  
th a t a r e  l ik e ly  to a tta in  these purposes ?
3 .  How can these educational exp erien ces  be 
e ffe c tiv e ly  o rgan ised  . ?
4 .  How can ‘we d e te rm in e  w h e th e r these purposes  
a re  being a tta in ed  ? ” (138)
H e goes on to  suggest m ethods fo r  studying these  
questions , th e re b y  con stitu ting  a ra t io n a le  by w hich  
p ro b lem s  of c u rr ic u lu m  and in s tru c tio n  m ay  be e x a m in ed .
A tten tio n  is  draw n to  the to ta lity  o f the educational 
e x p e rie n c e s . T h e  fo u r questions can be thought o f as  
being a le s s  s p e c ific  fo rm u la tio n  o f the sys tem s m ethod­
o lo g y . T h e  d iffe re n c e  in  p ra c tic e  betw een the tw o l ie s  in  
the w ay  th a t they  d ive rg e  fro m  th is  point -  the sys te m s  
approach takes  an in c re a s in g ly  m ic ro s c o p ic  and a n a ly tic a l 
v ie w , w h ereas  the T y le r ia n  m odel takes  a broad  p e rs p e c tiv e  
un til q u ite  la te  in the p ro c e s s . M uch g re a te r  em phasis  is  
p laced  in th is  approach on the scanning fo r  a p p ro p ria te  
educational o b jec tives  (p u rp o se s ), than on a n a ly tic a l p ro ced ­
u re s  fo r  the s p e c ific a tio n , a tta in m e n t and rig o u ro u s  tes tin g  
of th e m . O b je c tiv e s , fo r  e x a m p le , encom passing s tud ies  of 
c o n tem p o ra ry  l i f e  outside schoo l, philosophy and psychology  
o f le a rn in g  can be se lec ted  and these  em phasise  T y le r ’s 
s tra te g y  of not specify ing  too c lo s e ly  too soon.
. T y le r  w as one of the f i r s t  to s tre s s  the c lo se  t ie  
between educational o b jec tives  as a  bas is  fo r  in s tru c tio n  
and as a bas is  fo r  eva lu a tio n , and he proposed som e guide­
lin e s  fo r  the fo rm u la tio n  o f these o b jec tives  (9 0 ,1 1 9 ).T h e  
e lem en ts  o f a  c u rre n tly  accepted (1 8  ) ,  o b je c tiv e s -b a s e d , 
T y le r ia n  m odel as re la te d  to eva lu a tio n  a r e  as fo llo w s  :
11 1. F o rm u la te  o b je c tiv e s . D e te rm in e  the broad  
goals of the p ro g ra m .
2 .  C la s s ify  o b je c tiv e s . D evelop a typology of 
o b jec tives  so an econom y of thought and  
action  can be ach ieved .
3 .  D efine o b jec tives  in b eh av io ra l te r m s . T h is  
gu ideline is  bas ic to the m o d e l. ’M o d e rn 1 
approaches to eva luation  re s t  h e a v ily  on the  
s p e c if ic , b eh av io ra l s ta tem en t o f o b je c tiv e s .
4 .  Suggest s itu a tio n s  in w hich ach ievem en t of 
o b jec tives  w i l l  be dem o n stra ted  and a m in im u m  
le v e l o f ach ievem en t req u e s te d .
5 . S e le c t o r  develop a p p ra is a l techniques (s ta n d a rd ­
ised te s ts , ad hoc te s ts , q u e s tio n n a ire s , e t c . )
6 .  M e a s u re  student p e rfo rm a n c e  and co m p are  
p e rfo rm a n c e  data w ith  b e h a v io ra lly  stated  
o b je c t iv e s ."  (1 8  )
T h e  c h ie f c h a ra c te r is t ic s  of th is  eva luation  m odel is  
th a t i t  p laces high p r io r ity  on student b e h a v io u r. O b je c tiv e s  
a r e  stated  in  beh av ioura l te rm s  (s e e  2 . 2 1 1 ) ,  and in fo rm a tio n  
is  gathered  to te s t w h e th er o r  not the d e s ire d  beh aviours  
have been ach iev ed . I t  is  a  m odel cen tred  around the ends 
of in s tru c tio n , ra th e r  than the m ean s . I t  has been c r it ic is e d  
fo r  th is  e m p h a s is . C r i t ic s  (4 6  , 84  )  c la im  th a t i t  is  not 
possib le  to  m eas u re  the ends e a s ily  a t  a l l . O ften  the ends 
of in s tru c tio n  a r e  em bodied in  a p erso n a l l i f e -s ty le  w hich  is  
a lm o s t im p o ss ib le  to m eas u re  and to re la te  to the o r ig in a l  
educational e x p e rie n c e . A ls o  th is  in fo rm a tio n  is  long te rm  
and so is  o f l i t t le  help to the edu cato r fo r  s h o r t - te r m  co u rse  
im p ro v e m e n t. By concen tra ting  on a  b ro a d e r p e rs p e c tiv e  
than sys tem s m odels i t  m eets  the c r i t ic is m  o f n a rro w n e s s  of 
in te n t, but fa ils  on the l ik e ly  m e a s u ra b ility  of o u tco m es .
I t  m ust be noted in support o f th is  m o d e l, h o w e v e r, th a t  
i t  re ta in s  a c e rta in  u t il ity  o f im p lem en ta tio n  w hich has caused
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i t  to  be the bas is  For som e of the c u rre n tly  m o re  
s y s te m a tic  c u rr ic u lu m  developm ent e x e rc is e s  in  th is  
cou ntry  (133 ) .
In  s u m m a ry , the T y le r ia n  eva lua tion  m odel is  
dependent on the p re s c rip tio n  o f student b eh av io u r.
Its  s treng ths  and w eaknesses l ie  in  its  a b il ity  to  
ach ieve  th is  p re s c rip tio n  and te s t i t  e ffe c tiv e ly .
C u rr ic u lu m  E va lu ation  M odels
A lthough the c u rr ic u lu m  developm ent m odels  
inc lude a com ponent o f e va lu a tio n , a  few  m odels  
have been proposed w hich co n cen tra te  a lm o s t e n t ire ly  
on the eva luation  s e c to r o f the co u rse  o r  c u r r ic u lu m .  
T h e y  a re  those of S take  (1 2 2 ) , basing h is  ideas  on 
S c riv e n  (114 ) ,  and T a y lo r  and M a g u ire  (1 3 4 ) .
S ta k e ’s M odel
. T h is  is  based upon a conception o f eva lua tion  w hich  
s tre s s e s  eva luation  as a  p ro cess  o f d e te rm in in g  the w o rth  
o f an educational a c t iv ity  ( fo r  fu r th e r  d iscussion o f th is  
see 2 . 3 2 ) .  I t  has two m ain  com ponents -  a d e s c rip tio n  
m a tr ix  and a judgem ent m a tr ix ,  each of w hich a r e  sub­
d iv ided  in to  c e lls  w hich re p re s e n t the bas ic  com ponents  
of the eva luation  task  (see  F i g .  2 . 1 )  T h e  data to  be 
co llec ted  by the ev a lu a to r is  of th re e  kinds : an teced en t,
re p re s e n tin g  events and a c t iv it ie s  p r io r  to  the teach ing  
and le a rn in g  under study  ^ tra n s a c tio n , re p re s e n tin g  
encounters  between th e .p e°p le  (s tu d en ts , te a c h e rs , coun­
s e llo rs , e t c . )  and the m a te r ia ls  and a c t iv it ie s  o f the
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Figure I. A layout of statements and data to be collected by the evaluator of  
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le a rn in g  s itu a tio n  y and outcom e, re p re s e n tin g  the  
products o f any kind th a t a p p e a r.
T h e re  a r e  two fu r th e r  com ponents o f the d es crip tio n  
m a tr ix  -  in ten ts  and o b s e rv a tio n s . S ta k e  re g a rd s  ’g o a ls ', 
’o b je c tives ' and 'in te n ts ' to  be synonom ous, but he uses  
the te rm  in ten ts  to d istingu ish  h is  ca teg o ry  fro m  those  
used in  o th e r m o d e ls , c f .  sys tem s approach w hich  equate  
'g o a ls ' and 'o b je c tiv e s ' w ith  intended student ou tcom es.
In tents inc lude every th in g  w hich is  planned fo r ,  e ffe c ts  
w hich a re  d e s ire d , those w hich a r e  hoped fo r ,  those w hich  
a re  a n tic ip a te d , and those th a t a r e  fe a re d . A ls o  in to  th is  
c a teg o ry  com e the in tents  o f s tuden ts . No c r i te r ia  fo r  
a c c e p ta b ility  a r e  p re s c rib e d  " ta xo n o m ic , m e c h a n is tic , 
h u m a n is tic , even s c r ip tu ra l -  any m ix tu re  o f goal s ta tem ents  
is  acceptab le  as p a r t  o f the eva lua tion  p ic tu re  " ( 1 2 2 ) .  
O bservations  a re  d escrip tio n s  of su rroun d ing s and events  
and the subsequent consequences. T h e s e  w il l  inc lude  
intended student outcom es, but w i l l  not be re s tr ic te d  to th e m . 
T h e y  co v er a l l  aspects  of the a c t iv ity  w hich a n s w er the  
question -  "w hat happened ? " .
T h e  judgem ent m a tr ix  has tw o s im ila r  com ponents -  
g en era l s tandards and s p e c ific  ju d g e m e n ts . S take  holds th a t 
the  e v a lu a to r is  resp o n s ib le  fo r  m aking  known w h at standards  
o f exce llen ce  a re  held by v a rio u s  re fe re n c e  g roups. In  
add ition  to includ ing  the s tan d a rd s , the e v a lu a to r should  
re c o rd  the w eig hts  v a rio u s  judges ass ign  to the s e t of 
s tan d a rd s . T h e  judgem ent m a tr ix  re p re s e n ts  an in te g ra tio n  
of d e s c rip tiv e  data and judgem en t in  a fo rm  w hich fa c ilita te s  
d e c is io n -m a k in g . (1 0 1  )
T h e  fin a l com ponent o f S ta k e ’s m odel is  the  
r a t io n a le . T h is  is  the th e o re tic a l b as is  o f the course  
and i t  should p ro v id e  one basis' fo r  eva lu a tin g  in te n ts ,
i . e .  w h e th er the plan proposed fo r  the co u rse  is  a 
lo g ic a l step in  the im p lem en ta tio n  o f the  gen era l 
purposes o f the co u rs e . I t  a lso  g ives a guide to  s e le c t­
ing groups o r  persons to pass jud g em en t on va rio u s  aspects  
of the co u rs e .
«
S take  f in a lly  p laces em phasis on a m ethodology of 
eva luation  w hich consists o f the e v a lu a to r find ing  the  
lo g ic a l contingencies o r  re la tio n s h ip s  betw een an tecedents , 
tra n sac tio n s  and outcom es j and find ing  the congruence  
o r  m atching between In tents and O b serva tio n s ,
T h a t is ,  do the tra n sac tio n s  fo llow  fro m  the an teceden ts , 
and the outcom es fro m  the tra n sac tio n s  ? and does w hat . 
the  course  d es ign ers  intend correspond  to  w hat a c tu a lly  
happens ?
T h e  u t il ity  of th is  m odel is  d iff ic u lt  to  a s s e s s . I t  
has only been ap p lied  in  tw o known c a s e s , th a t o f S te e le  ( \ T 7 ) 
and P E E P (1 0 2 ), w hich is  th e  m a jo r  e x a m p le . T h e  S te e le  
study is  an unpublished d octo ra l d is s e rta tio n , and the P E E P  
study has y e t to  be w r it te n  up. T h e  m odel is  a t  p rese n t a 
th e o re tic a l one, and so in it ia l ly  i t  can on ly  be assessed  as  
such.
I t  is  not p re s c r ip tiv e  in  a d e ta ile d  sen se . I t  does not 
give d e ta iled  gu ide lines  to the path th a t the e v a lu a to r should  
fo llo w . I t  does in d ica te  the m ain  fe a tu re s  of a study that 
should be looked in to , but i t  g ives l i t t le  in d ica tio n  o f 
p r io r it ie s  to be fo llo w ed . T h is  can be re g a rd e d  as a  
pos itive  ben efit com pared  to som e h ig h ly  a n a ly tic  m odels
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w hich p re -s p e c ify  too c lo se ly  (see  2 . 2 2 1 )  ^ although  
in  p ra c tic e  th is  is  a d isadvantage. M ethods have y e t  
to  be developed fo r  handling the a n a ly s is  of contingencies  
and co n g ru itie s  of educational p ro g ra m m e s .
A n o th er d iff ic u lty  l ie s  in  the judgem ent s ide  of the  
m o d e l. I t  is  a c u rre n t debate in  th e  l i te r a tu r e  c f  eva luation  
w h eth er the e v a lu a to r should o r  should not be invo lved  in  
judgem ent p ro b lem s ( 40  , 1 1 4 ) .  S ta k e ’s m odel is  con­
s tru c ted  w ith  judgem ent in  m ind and a co n s id erab le  p a rt  
of h is  e f fo r t  has gone into in te g ra tin g  th is  aspect o f 
eva luation  w ith  the tra d it io n a l s ide o f d e s c rip tiv e  and  
n o rm a tiv e  e v a lu a tio n . I f ,  as w e s h a ll d iscuss in  2 .3 2 ,  one 
adopts a  v iew  of eva luation  as an a id  to  d e c is io n -m a k in g  i t  
is  n ecessary  in som e p a rt  to a rra n g e  ev a lu a tiv e  data in  a  
fo rm  w hich  a llo w s  judgem ents to be m ade even i f  i t  is  not 
the e v a lu a to r 's  re s p o n s ib ility  to m ake these ju d g em en ts .
T h is  asp ect S ta k e  a llo w s  fo r .  He accepts  th a t e v a lu a to r  and  
educator m ay not be two d is tinc t, ro le s  and th a t w h a t fie is  
concerned w ith  is  th a t p a rt o f educational a c t iv ity  th a t can 
be la b e lle d  ’e va lu a tio n ’ . T h e  ro le  o f the person id e n tifie d  
as ’e v a lu a to r ’ re m a in s  to be d iscussed (s e e  section  3 .4 ) .
T a y lo r  and M a g u ire ’s M odel
In m any w ays th is  can be thought o f as descending fro m  
T y le r ia n  c u rr ic u lu m  developm ent m odels  w h ils t  a t  the sam e  
t im e  recog n is ing  the non -sequen tia l n a tu re  o f eva lu a tio n  
a c tiv it ie s  and the im p o rtan ce  of ju d g em en t, as in  S ta k e . T a y lo r  
and M a g u ire  (1 3 4 ) suggest th a t the uses o f th e ir  m odel 
l ie  in  suggesting v a r ia b le s  and re la tio n s h ip s  to be in ves tig a ted  
in  the course of eva lu a tio n , and th a t i t  has pedagogical m e r it  
both in  te rm s  o f sch em atiz in g  the e v a lu a tiv e  p ro cess  and in
in d ica tin g  tasks  For w hich e v a lu a to rs  should be tra in e d .
T h e  e lem en ts  of the 'm o del" a r e  as Follows : (see  F i g . 2 .2)
In s titu tio n a l P re s s  : "those s o c ie ta l and p ro fess iona l 
p re s s u re s  th a t lead  to the s ta te m e n t o f b ro a d -  
ca teg o ry  o b jec tives  w hich define the re la tio n s h ip  
betw een school and soc ie ty  " ,  i . e .  f ro m  p a re n ts , 
a c a d e m ic s , p o lit ic ia n s , p re s s u re  group s, e tc .
B road O b je c tiv e s , B : these a r e  d e r iv e d  fro m  the
in s titu tio n a l p re s s . T h e y  a r e  in s u ffic ie n tly  p re c is e  
to be of g re a t va lue in  c u rr ic u lu m  develo pm ent, 
except as  a broad  guide.
In te rp re ta tio n s , I : i t  is  the re s p o n s ib ility  o f c u rr ic u lu m  . 
p lan n ers  to  in te rp re t  the broad  o b jec tives  in to  
s p e c ific  d escrip tio n s  o f b eh aviours  th a t they w ould  
a n tic ip a te  a student to e x h ib it consequent to exposure  
to th a t fa c e t of the educational p ro g ra m  to w hich the  
o b jec tive  is  o rie n ta te d .
S tra te g ie s , S : c u rr ic u lu m  d eve lo p ers  tra n s la te  the
in te rp re te d  o b jec tives  into  possib le  c la s s ro o m  s tra te g ie s .  
Each in te rp re ta tio n  g ives r is e  to  tw o com ponents o f 
s tra te g y  -  E lic ita t io n s , E , and P re s e n ta tio n s , P  . 
T h e s e  a r e  re s p e c tiv e ly  the a c t iv it ie s  of the p ro g ra m ,  
and the substantive  content o f, fo r  e x a m p le , in fo rm a tio n  
im p a rte d .
O utcom es, O : th is  covers  two types o f behaviour th a t the
student m ig h t e x h ib it , n a m e ly , outcom es on p e rfo rm a n c e  
s p e c if ic a lly  o rien ted  to w ard  the school s e ttin g , and
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outcom es th at a re  g e n e ra lis e d  and not ap p aren tly  
, re la te d  d ire c t ly  to the c u r r ic u lu m .
T h e  preceed ing  d escrip tio n  is  e s s e n tia lly  th a t o f a 
c u rr ic u lu m  developm ent p ro ce ss , and has g re a t s im ila r ity  
to  th a t o f T y le r  (2 .2 2 2 ) .  H o w e v e r, T a y le r  and M a g u ire  
inc lude s p e c ific  s ta tem ents  of w h e re  and how the  
e v a lu a to r should d ire c t  h is  a tte n tio n .
T h e  task  o f the ev a lu a to r up to S tag e  I is  to obtain  
in fo rm a tio n  w hich would enable h im  to reco g n ise  add itions  
and de le tio ns to  the l is t  o f broad  o b jec tives  th a t have  
o c c u rre d  between the s ta tem en t o f a broad  o b jec tive  and 
its  tra n s la tio n  into  beh avioura l te r m s . T h e se  m ay include  
s ta tem en ts  fro m  re p re s e n ta tiv e s  of the in s titu tio n a l p re s s u re  
groups on the extent to w hich the beh aviour s ta tem ents  
re f le c t  the essence of th e ir  o r ig in a l in te n tio n . A t  S tages  
S and O the e v a lu a to r is  resp o n s ib le  fo r  obtain ing feedback  
in fo rm a tio n  fro m  the c lass ro o m  s itu a tio n  and fro m  student 
p e rfo rm a n c e  fo r  those concerned w ith  the developm ent of 
the c u rr ic u lu m  so that ad justm ents  can be m ade to the  
s tra te g ie s , w h e re  n ec e s s a ry , o r ,  even add ition s  o r  de le tio ns  
fro m  the l is t  of behaviours I .
In add ition  to these a c t iv it ie s , the e v a lu a to r m ust 
m ain ta in  a judgem ent r o le .  A t  each stage the e v a lu a to r  
should e l ic it  the s e rv ic e s  of e x te rn a l 'e x p e rts ' to judge the  
w o rth  and fe a s ib ility  of the a c t iv it ie s  of the c u rr ic u lu m  
d e v e lo p e rs . T h e  stages of judgem en t a r e  :
A  re la t iv e  w o rth  o f broad o b je c tiv e s , fro m  's o c ia l 
ph ilo sophers ' a n d /o r  e m p ir ic a l su rveys
B the u t i l i ty  and ap p ro p ria ten e ss  of in te rp re ta tio n s  
a t tw o le v e ls  -  s o c ia l, i . e .  w h e th e r i t  is  the  
p ro p e r concern  of the school, and a d m in is tra t iv e ,
i . e .  does i t  have high enough p r io r ity  to  be 
included in the p ro g ra m m e
C the e ffic ie n c y  and adequacy o f p resen ta tio n  and 
e lic ita t io n , po ten tia l e ffe c ts  on . student outcom es, 
and the correspondence o f the s tra te g ie s  to the  
in te rp re ta t io n s .
D the ass essm en t o f the goodness o f f i t  o f the. observed  
outcom es to the c r i te r ia l  beh aviours  lis te d  as  
o b jec tives  in  I .
T h e  d iff ic u lt ie s  o f a c c e p tib ility  o f th is  m odel a r e  
v e ry  s im ila r  to those re la te d  to S ta k e 's  m o d e l. F i r s t ly ,  
the la c k  o f s tudies based on th is  m odel p resen ts  the p ro b lem  
of w h e th er o r  not the th e o re tic a l m odel can.be im p le m e n te d . 
T h is  re m a in s  to be seen . S eco n d ly , the issue o f the ro le  
o f the e v a lu a to r in judgem en t of an educational a c t iv ity  
em erg e s  a g a in . T a y lo r  and M a g u ire  suggest possib le  
sources fo r  judgem ent da ta , but they do not m ake e x p lic it  
the s p e c ific  re la tio n s h ip s  betw een th e 'e d u c a to rs ',  'e v a lu a to rs ' 
and 'e x p e r ts ',  w hich is  a po ten tia l so u rce  o f g re a t d iff ic u lty  
in  p ra c t ic e . H o w e v e r, T a y lo r  and M a g u ire  do p re s e n t a  
m odel w hich  is  m o re  s p e c ific  than th a t o f S ta k e . In  doing  
so they have co m m itteed  th em se lves  to a  p a r t ic u la r  
philosophy of education , n am ely  th a t em bodied in  the e ss en tia l 
use of beh av io u ra l o b jec tives  (2 .3 1 2 )  and th is  m eans th a t the  
m odel m ust stand o r  fa ll to g e th er w ith  b eh av io u ra l o b je c tiv e s .
2 .2 2 4 A  R ev iew  o f the T h re e  A p proaches
A l l  th re e  approaches have in  com m on the d e s ire  to  
guide the eva luation  p ro ce ss . H o w e v e r, the sys tem s  
approach and to a le s s e r  exten t the T y le r ia n  approach  
see eva luation  as a to ta lly  in te g ra te d  p a r t  of the  
c u rr ic u lu m  developm ent p rocess and th e re b y  l im i t  the  
range o f possib le  eva luation  a c t iv it ie s  th a t can be 
adopted to those re la te d  d ire c t ly  to the planned  
c u rr ic u lu m . T h e  s ys te m is ts  see eva lua tion  s o le ly  in  
te rm s  of intended student ou tcom es, and T y le r  sees  
eva luation  in te rm s  o f intended and unintended student 
outcom es, w h ereas  the c u rr ic u lu m  eva lua tion  approaches  
adopt a w id e r  p ersp ec tive  w hich focuses eva luation  on a ll  
aspects of the c u rr ic u lu m  p ro c e s s .
No one m odel encom passes the v a r ie ty  of possib le  
c u rr ic u lu m  eva luation  p ro ce sses . ‘ T h is  is  m ade e x p lic it  
by a ll  but the s y s te m is ts . T h e  S ta k e  approach could be 
considered  to be fa ir ly  a ll-e n c o m p a s s in g  except fo r  its  
d earth  of s p e c ific  p ro c e d u re s . H o w e v e r, m ost s y s te m a tic  
eva luation  techniques could be f it te d  in  w ith o u t m uch  
d is to rtio n .
T h e  two c u rr ic u lu m  eva lu a tio n  approaches la rg e ly  adopt 
a te a c h e r /c u r r ic u lu m  deve lo p er v iew  o f edu cation . T h e  
p o s s ib ility  ex is ts  w ith  S ta k e  o f adopting an a lte rn a tiv e  
fra m e w o rk  so th a t, fo r  e x a m p le , a  co u rse  m ig h t be 
eva luated  fro m  a co m p le te ly  d iffe re n t p e rs p e c tiv e  to th a t o f 
its  d e s ig n e rs . T h is  is  th e o re t ic a lly  poss ib le  w ith  T a y lo r  
and M a g u ire , but the m odel is  loaded so th a t the c ru c ia l  
steps o f eva luation  a re  le f t  to the c u rr ic u lu m  d e v e lo p e rs .
W ith  S c riv e n a n d  S ta k e 's  em phasis on the e v a lu a to r as  
the s p e c if ie r  o f o b je c tiv e s , som e deg ree  o f independence  
fro m  the o r ig in a l course des ign ers  is  ach iev ed .
F i r s t ly ,  what* p ro b lem s a re  not accounted fo r  in  
these approaches ? T h e  m ost bas ic  d iff ic u lty  of 
eva luation  is  th a t i t  usu a lly  takes p lace w ith in  a 
ra p id ly  changing con tex t, i t  is  d y n a m ic . I t  is  r a r e  fo r  
a c u rr ic u lu m  to re ta in  the sam e a im s  and o b je c tiv e s , o^ 
even s tandard s throughout its  a c tiv e  l i f e .  A s  exp e rie n c e  of 
the p ro g ra m m e  in  opera tion  is  ga ined , so a re  the o b jec tives  
m o d ifie d . T h is  is  a p ro b lem  w hich has re c e iv e d  l i t t le  
atten tion  fro m  proponents of m odels  o f e v a lu a tio n . I t  is  
n o rm a lly  recogn ised  as an is s u e , but i t  is  often not b u ilt  
in  as a fa c to r .  F o r  e x a m p le , T a y lo r  and M a g u ire  p resen t  
a m odel as a flow  process w h ils t  a t  the sam e t im e  g iv ing  
a caution th a t th e ir  m odel should not be seen as s e q u e n tia l. 
I t  m ay be th a t m odels a re  often a ra t io n a lis a tio n  of 
exp erien ce  a f te r  the even t, w hich is  not a  bad th ing in  
i ts e lf .  T h e  d iff ic u lt ie s  a r is e  when such exam ples  a r e  used  
as a guide to a c tio n .
H o w e v e r, a  m o re  fund m en ta l c r i t ic is m  re m a in s .
None of these approaches accept the m u tu a lity  o f the  
cou rse  o r  c u rr ic u lu m  s itu a tio n . T h a t is ,  that a l l  education  
is  concerned w ith  exchanges betw een tw o groups o f peo p le , 
la b e lle d  as e ith e r  s ta ff , c u rr ic u lu m  d e v e lo p e rs , te x t-b o o k  
w r ite r s ,  o r ,  as pup ils  o r  s tu d en ts . T h e s e  exchanges w il l  
be p erce ived  d iffe re n tly  by the d iffe re n t groups and by 
d iffe re n t in d iv id u a ls  w ith in  a g roup . W h ils t  adopting the  
p ersp ec tive  o f m em b ers  o f one o f these  g roups, o r ,  m o re  
s p e c if ic a lly , one sub -group  c a lle d  e v a lu a to rs , the  
eva luation  m odels can only re p re s e n t the ob ject o f eva lu a tio n
the educational exp erien ce  -  fro m  one .po in t of v ie w .
I t  is  not enough to c o lle c t data and re c e iv e  c r it ic is m  
fro m  the o th er p a rtie s  i f  the conceptual fra m e w o rk  in  
w hich the in te rp re ta tio n  is  se t is  ro o ted  in  a to ta lly  
d iffe re n t con tex t. S tudents ' v iew p o in ts , fo r  e x a m p le , 
a r e  recognised  in so fa r  as th e ir  p ercep tio n s  o f the  
s itu a tio n  approach and a re  re in fo rc e d  o r  negated  
d ire c t ly  by th e ir  te a c h e rs . I f  th e ir  conception of the  
e xp erien ce  is  s u b s ta n tia lly  d iffe re n t then th is  cannot be 
taken  in to  account.
I t  w ould seem  th a t th is  w ould be a m ost f ru it fu l  
a re a  fo r  fu tu re  developm ent o f eva lu a tio n  m o d e ls . I t  
is  not intended to propose a d e ta ile d , a lte rn a tiv e  f ra m e ­
w o rk  to take  into  account these c r i t ic is m s ,  h o w e v e r, they  
w il l  be recogn ised  in the in te rp re ta tio n  o f the w o rk  
presented  in  la te r  c h a p te rs .
T w o  com m on e lem en ts  a r e  found in  a l l  of the  
eva luation  p rocesses : those c a lle d  a im s , o b je c tiv e s ,
goals o r  outcom es and those th a t fa l l  w ith in  the w o rd -  
e v a lu a tio n . T h e  fo llow ing  sections w il l  re v ie w  m o re  
c lo s e ly  the d iffe r in g  v iew s o f a im s  and o b je c tiv e s , and  
eva luation  th a t have been proposed and w il l  co n cen tra te  
on the d e fin itio n s  that have been adopted in  the re s t  o f 
th is  re p o r t .
2 .3 T w o  A spects  of the A pproaches
2 .3 1 A im s  and O b jec tives
I t  has com m only been accepted (1 1 4 )  th a t i t  is  not 
possib le  to p re s c rib e  eva luation  s tra te g ie s  w ith o u t a
reaso n ab ly  d e ta ile d  knowledge o f the goals of a given  
p ro g ra m m e . T h e  fo rm  of s p e c ifica tio n  o f a im s  and  
o b je c tiv e s , h o w eve r, has been the su b jec t o f much  
debate (106 ,124 ). T h re e  aspects of th is  a r e  :
( i )  fo r  w hat purpose a re  a im s  and o b jec tives  
sp e c ified  ?
( i i )  a t w hat le v e l of g e n e ra lity  a r e  th ey  fo rm u la te d  ?
( i i i )  w hat ro le  do they p e rfo rm  in eva lua tion  ?
T h e  fo llow ing  sections w il l  d iscuss these questions  
and re la te  them  to the d iffe re n t eva lu a tio n  m odels m entioned  
e a r l ie r .  I t  w i l l  end w ith  a section  d escrib in g  the stand­
point on a im s  and o b jectives  taken in  th is  re p o r t .
V a lu e s , A im s  and O b jectives
In  p ra c t ic e , the d iffe ren c e  betw een a im s  and o b jec tives  
is  often s lig h t. On the w hole a im s  a r e  used to  in d ica te  
m o re  a b s tra c t, gen era l and v a lu e -o r ie n te d  g o a ls , w h ereas  
o b jec tives  a r e  used to ind ica te  m o re  s p e c ific  and d e s c rip tiv e  
goals (1 0 7  ) .  Goodlad ( 55 ) has dev ised  a conceptual 
system  fo r  the c u rr ic u lu m  w hich c la r if ie s  these d is tin c tio n s  
and re la te s  them  to v a lu es . He m a in ta in s  th a t i t  is  
n ec essa ry  to take  one 's  u ltim a te  so u rce  o f educational a im s  
and o b jec tives  fro m  values that a r e  g iven high re g a rd  by 
so c ie ty  and w hich a re  supported by the fund of knowledge  
held by th a t so c ie ty  and by its  conventional w is d o m . F ro m  
these can be d e rived  educational a im s , w hich in  tu rn  g ive  
r is e  to educational ob jec tives  and le a rn in g  opportun ities ,- so
th a t in  ra t io n a l c u rr ic u lu m  planning one w ould m ove  
fro m  the g en era l to  the s p e c ific  fo rm u la tio n s  and one 
could f in a lly  define o b jec tives  w ith  g re a t s p e c if ic ity  in  
o rg an is in g  le a rn in g  p ro g ra m m e s  fo r  s p e c ific  in d iv id u a ls  
o r  g roup s. A lthough Goodlad continues to  m ake s p e c ific  
recom m en dations  about the p ro ced u res  and m ethods th a t 
can be adopted a t- each s tag e , i t  is  s u ffic ie n t to  g ive  
th is  as  an exam p le  of the h ie ra rc h y  o f v a lu e s , a im s  and  
o b jec tives  th a t is  c u rre n tly  acc ep ted . S im ila r  sch em es, 
le s s  re fin e d  have been put fo rw a rd  by S ta k e  (12§0> P r in g  
(1 0 7 ) and o th e r educational p h ilo so p h e rs .
T h is  h ie ra rc h y  d raw s a tten tion  to the p rocess of 
se lec tin g  a im s  and o b je c tiv e s . I t  is  th is  a re a  th a t has 
probab ly  been the sub ject of the g re a te s t d iscussion in  
the  eva luation  l i t e r a tu r e .  I t  c en tres  around the s p e c ific  . 
p ro b lem s  of how o b jec tives  can be fo rm u la te d , and fo r  
w h at purposes they can be used.
2 .3 1 2  : F o rm u la tio n  of O b je c tives  ': 'P ro b le m s  and Issues
Im p lic it  in  som e c u rr ic u lu m  m odels  is  the need to  
fo rm u la te  o b jec tives  in  o p e ra tio n a l te r m s . T h is  has been  
accepted fo r  both the s y s te m a tic  approach ( 1 1 1 )  and fo r  the  
T y le r ia n  approach ( 18 ) .  I t  is  n e c e s s a ry  in these cases  
to  w r ite  o b jec tives  in  such a w ay th a t te s t ite m s  can be 
d e riv e d  fro m  them  w hich w il l  d ire c t ly  m eas u re  the  
intended outcom es on the p a rt  of . the  s tuden t. O b je c tiv e s  
sp ec ified  in  th is  m anner a r e  com m only  known as b eh av io u ra l 
o b je c tives .
E is n e r  ( 44 ) has fo rm u la te d  th re e  c h a ra c te r is t ic s  
n ec essa ry  fo r  p re p a rin g  a useful s ta te m e n t of o b je c tiv e s .
T h e s e  a re
1. E ducational ob jec tives  should d e s c rib e  student
b e h av io u r, not te a c h e r behaviour -  th ey  should d escrib e  
how students a re  to p e rfo rm  subsequent to  educational 
e x p e r ie n c e s .
2 .  T h ey  should describ e  both the  beh av iour to be
d isp layed  and the context in w hich the b eh av io u r is  to  
o c c u r, i . e .  c r i t ic a l  th inking  in m ath s .
3 .  T h e y  should be s tated  a t a  le v e l o f s p e c if ic ity
th at m akes i t  possib le  to recog n ise  the b eh av io u r should  
i t  be d isp layed , e .g .  not c r i t ic a l  th in k in g .
O b je c tives  m eeting  such c r i t e r ia ,  he c la im s ,  
fa c il i ta te  a num ber of subsequent, functions :
1. T h e y  g ive  d ire c tio n  to c u rr ic u lu m  p lann ing .
2 .  T h e y  p ro v id e  c r i te r ia  fo r  s e le c tin g  content
and o rgan is ing  c u rr ic u lu m  a c t iv it ie s .
3 .  T h e y  p ro v id e  cues fo r  fo rm u la tin g  eva lua tion
p rocedures  in  as  much as eva lu a tio n  should proceed  
fro m  sp e c ifica tio n s  se t fo rth  by o b je c tiv e s .
M a g u ire  ( 8 6  )  rev iew ed  som e purposes s e rv e d  by 
stating  educational o b jec tives  :
1 . to d ire c t  ongoing c la s s ro o m  in s tru c tio n
2 . to guide in  the se lec tio n  of content
3 .  to a id  in  the eva luation  o f s tuden t p ro g re s s
4 .  to d ire c t  course eva lua tion  a c t iv it ie s
5 . to a id  in  the developm ent o f new cou rses
H o w e v e r, he points out th a t "the purposes se rv ed  
by o b jec tives  m ay  d ic ta te  the fo rm  of th e ir  s ta tem en t"  
and th a t " i t  is  im p o r ta n t 'th a t  the ra tio n a le  fo r  decisions  
a t v a rio u s  le v e ls  be m ade e x p lic it ,  so th a t co n flic ts  
between in it ia to rs  and re c ip ie n ts  can be re s o lv e d , thus  
m a x im is in g  the chance of ach iev ing  the broad  ob jec tives  
th a t a r e  deem ed s ig n ific a n t by the so c ie ty  " .
K ra th w o h l ( 7 0 )  points out th a t i t  is  n ec essa ry  to  
ana lyse  o b jec tives  to s e v e ra l le v e ls  of s p e c if ic ity  depending  
upon how i t  is  intended to use th e m . He proposes th re e  
le v e ls  : •
F i r s t  le v e l : broad and g en era l s ta tem en ts  -  gen era l
goals of c o u rs es , e tc ,
/
Second le v e l : beh avioura l o b jec tives  usefu l fo r  specify ing
the goals of an in s tru c tio n a l u n it, a co u rs e , o r  a  
sequence o f c o u rs es .
T h ird  le v e l : needed to c re a te  in s tru c tio n a l m a te r ia ls  -
the o p e ra tio n a l em bod im ent o f one p a r t ic u la r  ro u te  
\.o the ach ievem en t of a c u rr ic u lu m  planned a t the  
second and m o re  a b s tra c t le v e l ,
He a rg u es  th a t the f i r s t  two le v e ls  a r e  re q u ire d  :
1 . as a guide to the educational p rocess
2 . because not a ll  o b jec tives  lend  th em se lves  
to sp e c ifica tio n  a t the th ird  le v e l
3 .  so th a t w e can co n tin u a lly  exa m in e  th e ir  
in te rre la t io n  to one a n o th e r . I t  is  e a s ie r  
to obtain concensus a t m o re  a b s tra c t le v e ls
4 .  as  th e re  a re  m any possib le  ro u tes  fro m  the
f i r s t  to the th ird  le v e l .  D if fe re n t  rou tes  can 
be re g a rd e d  as s u b -o b je c tiv e s  w hich need  
eva lu a tio n  to find the best one . T h e  gen era l 
o b jec tives  p ro v id e  re fe re n c e  points fo r  th is  
a c t iv ity
S c riv e n  (1 1 4 ) has suggested a s im i la r  c la s s ific a tio n  
schem e w hich has been advocated in  th is  cou n try  by 
M a c K e n z ie  e t a l (8 5  ) and d iscussed by S to re s  (1 2 9 ) . He  
id e n tifie s  th re e  le v e ls  of d es crip tio n  fo r  educational 
o b jec tives  :
1 . the  conceptual le v e l,  r e la t iv e ly  a b s tra c t . "T h e  le v e l 
a t w hich  d iscussions of ’breadth  v .  depth1 and ’knowledge  
v . co m preh ens ion ’ a re  c a r r ie d  out and the  ’s tru c tu re ’ o f 
the cou rse  is  o u tlin e d . ”
2 . the m an ife s ta tio n a l le v e l w hich is  concerned  w ith  
"w ays in w hich a student’s ach iev em en t o f an o b jec tive  
can be d em o n s tra te d " .
3 .  the  o p e ra tio n a l le v e l w hich "d efin es  an o b jec tive  in  
te rm s  o f the p re c is e  m eans by w h ich  i t  is  to be a s s esse d " , 
(1 1 4 ) .
A l l  o f these au thors have put fo rw a rd  a rg u m en ts  fo r  
the b eh av io u ra l sp e c ifica tio n  o f o b je c tiv e s . M uch c r i t ic is m  has 
been le v e lle d  a t  th is  s tan ce . E is n e r  ( 4 6 )  m akes a  
d is tin c tio n  between two types of o b je c tiv e s  -  in s tru c tio n a l and  
e x p re s s iv e . In s tru c tio n a l o b jec tives  a r e  those d escrib ed  e a r l ie r  
in  th is  section  and w hich sp ec ify  w h at a student is  to  a c q u ire
a f te r  having engaged in a le a rn in g  a c t iv ity .  E x p re s s iv e  
o b jec tives  do not specify  the ou tcom es, ra th e r  they  
d e s c rib e  an educational en co u n ter. T h e y  id e n tify  a 
s itu a tio n  in  w hich  students a re  to w o rk , a  p ro b lem  w ith  
w hich they a r e  to cope, a task  in  w hich  they a r e  to  
engage : they p ro v id e  "both the te a c h e r and the student
w ith  an in v ita tio n  to  e x p lo re , d e fe r , o r  focus on issues  
of p e c u lia r  in te re s t  o r  im p o rt to the in q u ir e r ."  An  
e x p re s s iv e  o b jec tive  is  evo cative  r a th e r  than p re s c r ip t iv e  : 
i t  d e s ire s  a  d iv e rs ity  not a hom ogeneity  o f re s p o n s e . T h e  
e v a lu a tiv e  ta s k  is  not one of app ly ing  a com m on s tandard  
to the products produced, but one o f " re fle c tin g  upon w hat 
has been produced in o rd e r  to re v e a l its  uniqueness and 
s ig n ific a n c e " . In  the f ie ld  of sc ien ce  edu cation , A tk in  
(  3 9 4  )  has been c r i t ic a l  o f b eh av io u ra l o b jec tives  as
they le a d  to the c u r ta ilm e n t of w r i t e r -c r e a t iv i t y ,  and fo r  
o th er reasons w hich a re  covered  by Popharn (1 0 5 ) , a g re a t  
advocate of beh av io u ra l o b je c tiv e s , who has c o lla te d  a  
n um ber of "reaso n s  w hich edu cators  em p lo y  to escape the  
p ra c tic e  o f s ta tin g  th e ir  o b jec tives  b e h a v io u ra lly " . T h e se  
have been the focus of much of the d iscussion o f o b je c tiv e s . 
T h e y  a r e  :
1. T r iv ia l  le a r n e r  behaviours a r e  the e a s ie s t to  
o p e ra tio n a lis e , whence the r e a l ly  im p o rta n t outcom es  
o f education w il l  be under em p h as ised .
2 .  P re s p e c ific a tio n  of e x p lic it  goals p re v e n t the  te a c h e r, 
f ro m  tak ing  advantage of in s tru c tio n a l o p p o rtu n ities  
unexpected ly o c c u rrin g  in  the c la s s ro o m .
3 .  B esides pupil behaviour changes, th e re  a re  o th e r  
types of educational outcom es w h ich  a r e  im p o rta n t,  
such as changes in p a ren ta l a tt itu d e s , the p ro fe s s io n a l
s ta ff ,  com m unity  v a lu e s , e tc .
4 .  M e a s u ra b ility  im p lie s  beh aviour w h ich  can be 
o b je c tiv e ly , m e c h a n is tic a lly  m e a s u re d , hence  
th e re  m ust be som ething dehum anis ing  about 
the ap p ro ach .
5 . I t  is  som ehow u n d em o cra tic  to  p lan in  advance  
p re c is e ly  how the le a r n e r  should behave a f te r  
in s tru c tio n .
6 . T h a t r e a l ly  is n ’t  the w ay  teach ing  is  : te a c h e rs  
r a r e ly  sp e c ify  th e ir  goals in  te rm s  o f m e a s u ra b le  
le a r n e r  behaviours j so le t ’s s e t r e a l is t ic  
expectations o f te a c h e rs .
7 .  In c e rta in  sub jec t a re a s , e .g .  fin e  a r ts  and the  
h u m a n itie s , i t  is  m o re  d iff ic u lt  to id e n tify  m e a s u ra b le  
pupil b eh av io u rs .
8 . W h ile  loose gen era l s ta tem en ts  o f o b jec tives  m ay  
ap p ear w o rth w h ile  to an o u ts id e r , i f  m ost educational 
goals w e re  sta ted  p re c is e ly , th ey  w ould  be re v e a le d  
as g e n e ra lly  innocuous.
9 .  M e a s u ra b ility  im p lie s  a c c o u n ta b ility  $ te a c h e rs  m ig h t 
be judged on th e ir  a b il ity  to produce re s u lts  in  le a rn e rs  
ra th e r  than on the m any bases now used as in d ices  o f 
com petence.
10. I t  is  fa r  m o re  d iff ic u lt  to g en era te  such p re c is e  
o b jec tives  than to ta lk  about o b je c tiv e s  in  o u r  
c u s to m a rily  vague t e r m s .
D iscussion  o f P opham ’s defence o f b eh av io u ra l 
o b jec tives  has taken  p la c e , a t len g th , in  a m onograph  
w ith  E is n e r ,  S u lliv a n  and L .  L .  T y le r  (1 0 6 ) and in 
d e ta il by M acd o n a ld -R o ss  (8 4  ) .  He s u m m a ris e s  h is  
c r i t ic a l  re v ie w  of beh av io u ra l o b jec tives  as fo llo w s :
" 1. No consis ten t v iew  ex is ts  as to the o r ig in  o f 
o b je c t iv e s .
2 .  In  the educational dom ain no w e ll-d e f in e d  p re s c rip tio n s  
a re  a v a ila b le  fo r  d e riv in g  o b je c tiv e s .
3 .  D e fin ing  o b jec tives  b efo re  the even t co n flic ts  
w ith  voyages of e x p lo ra tio n .
4 .  A dvocates do not show how te a c h e rs  can use  
o b jec tives  to  guide unpred ic ted  c la s s ro o m  e v e n ts .
5 . T h e re  a r e  an e x tre m e ly  la rg e  n u m b er o f paths through  
any body of know ledge, thus red u c in g  the e ffe c tive n ess  
o f o b jec tives  in  des ign .
6 . In  som e d isc ip lin es  c r i te r ia  can o n ly  be ap p lied  a f te r  
the  e v e n t. .
7 .  O b je c tives  do not p re s c r ib e  the  v a lid ity  o f te s t i te m s .
8 . O b je c tives  a r e  in h e re n tly  am b iguous .
9 .  T h e  le v e l o f s p e c if ic ity  p ro b le m  has n e v e r been so lved .
10. O b je c tives  do not com m unicate  in te n t unam biguously , 
e s p e c ia lly  to studen ts .
11. T r iv ia l  o b jec tives  a re  the e a s ie s t to  o p era tio n ­
a l is e ,  and th is  is_a  p ro b le m .
12. T h e  re le v a n c e  o f g o a l-re fe re n c e d  m odels  o f 
education can be questioned .
13. W eak  p re s c rip tio n s  lead  to cyc ling  (th rough  the  
c u rr ic u lu m  developm ent p ro cess  ) .  T h is  can be 
c o s tly .
14. L is ts  of behaviours  do not ad eq u ate ly  re p re s e n t  
the s tru c tu re  of know ledge.
15. T h e  use o f beh av ioura l o b jec tives  im p lie s  a p o v e r ty -  
s tr ic k e n  m odel of s tu d e n t-te a c h e r in te ra c tio n .
16. T h e  beh av ioura l o b jec tives  schem e s u ffe rs  fro m  
m any o f the w eaknesses o f any o p e ra tio n a lis t  d o g m a ."
H e re g a rd s  points 1 , 2 ,  7 ,  9 ,  1 3 -1 6  as the m ost 
im p o rta n t and 14, 15, 16 as the m o st fu n d em en ta l. He  
concludes th a t beh avioura l o b jec tives  fu lf i l  a  usefu l r o le ,  
but th a t they m ust be v iew ed w ith  re g a rd  to  th e ir  l im ita t io n s .  
He sees the d iscussion of b eh av io u ra l o b jec tives  as so m e­
w hat exhausted and suggests th a t a tte n tio n  is  d ire c te d  to w a rd s  
o th e r p ro b le m s .
S o m e e m p ir ic a l re s e a rc h  w hich  cas ts  doubt on the  
a b il ity  (41 ) of anyone to w r ite  t ru e ly  b eh av io u ra l o b jec tives  
has been presen ted  by Deno and J e n k in s . T h e y  asked te a c h e rs  
to ra te  a l is t  o f 45 verb s  in te rm s  o f th e ir  o b s e rv a b ility .
T h e y  ca lcu la ted  the m eans and v a r ia n c e s  on a f iv e -p o in t  
s c a le . S o m e v e rb s , fo r  e x a m p le , to so lve  and to  reco g n ise  
w e re  ra te d  low  on o b s e rv a b ility , m any o f these w e re  w o rd s
recom m en ded  (1 5 0 ) fo r  th e ir  b eh av io u ra l in te rp re ta t io n .
M uch o f the debate on b eh av io u ra l o b jec tives  re s ts  on 
the deg ree  o f b e h a v io u ra lity  o r  p re c is io n  th a t is  re q u ire d  
o f o b je c tiv e s . T h e  bas ic  question is  : How fa r  can you
take  s p e c ific a tio n  ? Hudson (1 5 1 ) d raw s  atten tio n  to the  
fa c t th a t b eh av io u ra l s c ie n tis ts  under s t r ic t ly  c o n tro lle d  
la b o ra to ry  conditions cannot s p e c ify  in  d e ta il even the  
b eh aviour o f an in s e c t. S o  how m uch le s s  l ik e ly  a re  w e  
to s p e c ify  content o f an educational exp e rie n c e  ?
E d ucatio nal O b je c tives  can be c la s s if ie d  in d iffe re n t  
te rm s  fro m  those m entioned p re v io u s ly , the m ost pop u lar  
being th a t o f B lo o m , K ra thw oh l e t a l (  1 5  , 7 1  ) com m only  
known as  B lo o m ’s taxono m y. A lthough o r ig in a lly  proposed  
as an a id  fo r  the c la s s ific a tio n  o f te s t  i te m s , the  cog n itive  
dom ain has been used ( 1 5 )  e x te n s iv e ly  fo r  the c la s s ific a tio n  
of c u rr ic u lu m  o b je c tiv e s . T h e  th re e  dom ains o f the  
taxonom y a re  :
C o g n itive  D om ain  covering  know ledge, co m p reh en s io n ,
a p p lic a tio n , a n a ly s is , syn thesis  and e v a lu a tio n , (1 5  ) .  
A ffe c t iv e  D om ain  covering  re c e iv in g  (a tte n d in g ), respo nd ing , 
va lu in g , o rg a n is a tio n , and c h a ra c te r is a tio n  by a  va lue  
o r  va lue  c o m p le x , (71  ) .
P sychom otor D om ain  co verin g  p e rc e p tio n , s e t, guided
resp o n se , m echan ism  and com plex  o v e r t  re s p o n s e ,(1 1 8 ) .
T h is  c la s s ific a tio n  d raw s atten tio n  to a re a s  o f educational 
o b jec tives  w hich have been neg lec ted  in  both c u rr ic u lu m  
design and, e va lu a tio n . S ta k e  and Denny (1 2 5 ) and E is s  and  
H a rb eck  ( 47 )  point out the la c k  o f an a ffe c tiv e  com ponent 
in  assessm en t sch em es . K a p fe r  ( 6 6  ) ,  W il l ia m s  (1 4 2 ) and  
L o re e  (81  )  propose w ays of using the  a ffe c tiv e  dom ain  and
in te g ra tin g  i t  w ith  the co g n itiv e .
H o w e v e r, no m a tte r  how o b jec tives  a re  sta ted  they  
s t i l l  a r e  the sub jec t of much c r i t ic a l  e v a lu a tio n . S tenhouse, 
fro m  the context o f the E ng lish  school s itu a tio n , c ite s  two  
p ra c tic a l p ro b lem s  in  the s ta tin g  o f o b jec tives  and indeed any  
fo rm  o f ra tio n a l c u rr ic u lu m  p lan n in g . T h e y  re s t  on two  
assum ptions :
1. " th a t te a c h e rs  who assent to l is ts  o f o b jec tives  a g re e  
in  th e ir  va lues  "
2 .  " th a t te a c h e rs  who p ro fess  o b jec tives  w i l l  be ab le  to  
o p e ra tio n a lis e  them  in the c la s s ro o m "
He p resen ts  a rgum en ts  ag a in s t the soundness o f both o f 
th e s e . H is  position  is  th a t i t  is  an advantage to s p e c ify  the  
content o f a co u rs e , ra th e r  than o b je c tiv e s  -  "the content 
being so s tru c tu re d  and in fused w ith  c r i t e r ia  th a t, given  
good teach in g , student le a rn in g s  can be tre a te d  as ou tcom es, 
ra th e r  than m ade the sub jec t of p re s p e c if ic a t io n s ." (1 2 8 )
T h e  d iscussion on o b jec tives  has now tu rn ed  fu ll c i r c le .  
No Consensus has been rea c h e d .o n  :
1, w h e th e r o b jec tives  should be s p e c ifie d
2 ,  how they  should be fo rm u la te d
3 ,  w hat function they should p e r fo r m .
A  case can be constructed  fro m  the l i te r a tu r e  to sup port 
w h a te v e r position  i t  is  w anted to ad o p t. I t  w ould seem  th a t 
the d iffe re n c e s  of approach on the question  o f o b jec tives  re s ts  
on m o re  fundem ental va lues than those n o rm a lly  sta ted
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e x p lic it ly  in  the l i t e r a tu r e .  T o  probe those va lues  would  
d ep art fro m  the m ain  focus o f th is  r e p o r t .  P e rh ap s  i t  
ju s t  re f le c ts  the d iffe re n t va lues o f the d iv e rs ity  o f people  
who o p e ra te  in  the educational s y s te m . I f  th is  is  the case  
a g re e m e n t w ould not app ear to be p o s s ib le .
E va lu a tio n
E v a lu a tio n  is  a te rm  w hich  has m any m eanings and has  
been used in m any d iffe re n t contexts fo r  d iffe re n t p u rp o ses . 
P ace (9 7  )  s ta tes  th a t "the te rm  i ts e lf  has lo s t a lm o s t a ll  
p re c is io n  and perhaps much o f its  c a p ac ity  to  com m unicate  
am ong te a c h e rs , a d m in is tra to rs , and re s e a rc h e rs ” . T h e  
fo llow ing  sec tions  w il l  a tte m p t to  c la r ify  and d efine  the te rm  
eva luation  in  the  sense th a t is  being used in th is  re p o r t  and 
discuss som e o f the issues w hich re la te  to the chosen concept 
of e v a lu a tio n .
W h at is  E va lu atio n  ?
M o s t au th o rs  who have w r it te n  about eva lu a tio n  have a t  
som e t im e  t r ie d  to define i t .  T h e  fo llo w in g  a r e  a  few  
d efin itio n s  in  chron o log ica l o rd e r  :
”the p ro cess  of d e te rm in in g  to w h a t ex ten t th e  educational 
ob jec tives  a re  a c tu a lly  being re a lis e d  by the p ro g ra m m e ” , 
T y le r  (1 9 4 9 ) (1 3 8 ) .
” co llec tin g  and ana lys ing  w h a te v e r k inds o f ev iden ce  a re  
obta inab le  and p e rtin e n t to the m a tte r  und er s tu d y"* S aw in  
and L o re e  (1 9 5 9 ) (1 1 2 ) /
”the s y s te m a tic  a tte m p t to g a th er evidence re g a rd in g  
changes in student behaviour th a t accom pany p lanned educational 
exp erien ces  ” ,  H a r r is  (1963  ) (60  ) .
"the  c o llec tio n  and use o f in fo rm a tio n  to m ake  
decis ions about an educational p ro g ra m m e " , C ronbach  
(1 9 6 3 ) ( 4 0  ) .
"E va lu a tio n  is ,  in the tru e  sense o f the w o rd ,  
assessm en t o f v a lu e " , H e s s e lr in g  (1 9 6 6 ) ( 6 2 ) .
"a  p rocess fo r  co llec tin g  and p ro cess in g  data  
p erta in in g  to an educational p ro g ra m m e , on the bas is  
of w hich dec is ions can be m ade about th a t  p ro g ra m m e " ,  
T a y lo r  and M a g u ire  (1 9 6 6 ) (1 3 4 ) .
" th e  d e te rm in a tio n  . . . .  of  the r e s u lts . . . .  a tta in e d  
by som e a c t i v i t y . . . .  designed to acco m p lish  som e va lued  
goal o r  o b je c tiv e "  S u chm an , (1 9 6 7 ) (1 3 2 ) .
" the p ro ce d u re  by w hich  p ro g ra m m e s  a re  stud ied  
to a s c e rta in  th e ir  e ffec tiven ess  in th e  fu lf i lm e n t o f g o a ls " , 
G re e n b e rg  (1 9 6 8 ) (5 8 ) .
" the d is c o v e ry  o f the n a tu re  and w o rth  of s o m e th in g ..
. . .  to  d e s c rib e  som eth ing and to in d ic a te  its  p e rc e iv e d  
m e r its  and sh o rtco m in g s"., S ta k e  and Denny (1 9 6 9 ) (1 2 5 ) .
" the assem b lin g  and a n a ly s is  o f ev idence p r io r  to  
d e c is io n -m a k in g " , M a c K e n z ie , E ra u t and Jones (1 9 7 0 )(8 5 )
" to  co n trib u te  to ra tio n a l d e c is io n -m a k in g " , W e is s  (1 9 7 2 )  
(1 4 1 ) .
T h e  m ain  e lem en ts  in these d e fin itio n s  a re  th a t eva lu a tio n  
should :
1. co n trib u te  to d ec is io n -m ak in g
2 , assem b le  and ana lyse data concern ing  the o b jec t of
eva luation
3 .  m ake m eas u rem en ts  to see i f  the o b jec tives  o r
goals have been ach ieved
4 .  assess the w o rth  o f the o b je c t.
T h e  f i r s t  tw o of these points a r e  not con ten tious, 
h o w eve r, po ints th re e  and fo u r a re  the  sub jec ts  o f 
d iscu ss io n . E va lu ation  to m eas u re  s o le ly  intended student 
outcom es has been d ea lt w ith  in an e a r l ie r  section  (see  2 .2 2 2 )  
the question of judgem ent in  eva lu a tio n  w il l  be d iscussed h e re .
Judgem ent and E valu ation
T h e  ro le  o f judgem ent in  eva lu a tio n  m odels  has been 
m entioned in an e a r l ie r  s e c tio n . S o m e  add itions  w il l  be 
m ade h e re .
W it tro c k  (1 4 4 ) is  c le a r  about ju d g em en t in  eva lu a tio n  -  
11 m aking e x p lic it  and m eas u rin g  the bases of o u r judgem en ts  
a re  c e n tra l to the e m p ir ic a l study o f eva lu a tio n  o f in s tru c tio n "  
So too is  S c r iv e n  (1 1 4 ). He defines eva lu a tio n  as "a  m ethod­
o log ica l a c t iv ity  w hich consists s im p ly  in  the g ath erin g  and  
com bin ing of p e rfo rm a n c e  data w ith  a  w eig hted  s e t o f goal 
sca les  to  y ie ld  e ith e r  c o m p a ra tiv e  o r  n u m e ric a l ra t in g s , and  
in  the ju s tif ic a tio n  o f (a )  the  d a ta -g a th e rin g  in s tru m e n ts ,
(b ) the w e ig h tin g s , and (c )  the  s e lec tio n  o f g o a ls " .
S ta k e  (1 2 3 ) in  a paper on o b je c tiv e s , p r io r it ie s  and o th e r  
judgem en t data puts th is  v iew  fo rc e a b ly . He points out th a t  
- a l l  eva luation  is  based on data th a t is  to som e ex ten t f a l l ib le ,  
and th at i t  is  the re s p o n s ib ility  o f the e v a lu a to r  to g ive  
evidence o f the w o rth  o f the goals and o b jec tives  as seen by  
the d iffe re n t people in the educational p ro c e s s . H e re g a rd s  
lis t in g  ob jec tives  as "se lec tin g  a few  m o re -v a lu e d  goals fro m
a vas t m u ltitu d e  o f possib le  g o a ls " . He concludes by 
pointing out th a t he has found few p ro ce d u res  w hich  have  
been used su c cess fu lly  fo r  m aking ju d g em en t data a p a r t  
of e v a lu a tio n .
W e is s  (141 ) takes  a d iffe re n t p e rs p e c tiv e  on the p ro b lem  
and exam ines som e issues in the ro le  o f the e v a lu a to r when  
m aking ju d g em en ts . She suggests th a t i t  m ay not be 
p ossib le  fo r  the e v a lu a to r to take  such a th rea ten in g  stance  
as to in v ite  outside bodies to m ake judgem en ts  on p ro g ra m m e  
a c t iv it ie s .  T o  do th is  w ould m ean lim it in g  som e of the  
e v a lu a to r ’s o th e r a c t iv it ie s .
T h e  ro le  o f judgem en t re m a in s  a standing issue in  
e v a lu a tio n . M any  au thors  advocate using judgem en t data but 
few  p ra c tic a l exam p les  o f its  use can be show n.
T y p e s  of E va lu ation  A c tiv ity
One bas ic  d is tin c tio n  to be m ade is  betw een fo rm a tiv e  
and s u m m ativ e  eva lua tion  (1 1 4 ) . F o rm a t iv e  eva lu a tio n  r e fe r s  
to those e v a lu a tiv e  a c t iv it ie s  th a t take  p lace  during  the  
fo rm a tio n  of a p ro g ra m m e . I t  is  p r im a r i ly  concerned  w ith  
g athering  data th a t can be fed into  the p ro g ra m m e , a im in g  
tow ard s its  subsequent im p ro v e m e n t. S u m m a tiv e  eva lu a tio n  
takes  p lace  on a fin ished  o r  n e a rly  fin ish ed  p ro d u c t, 
c u rr ic u lu m  e tc . I t  a im s  to produce a p ro f ile  o f its  s tren g th s  
and w eaknesses -  to sum  up the p ro g ra m m e . I t  m ay  in vo lve  
the com parison  o f one cou rse  w ith  a n o th e r.
F o rm a tiv e  eva lua tion  is  s im ila r  to w hat C ronbach  (4 0  )  
c a lls  ’eva lua tion  fo r  course im p ro v e m e n t’ . He d e c la re s  th a t  
"the g re a te s t s e rv ic e  eva luation  can p e r fo rm  is  to id e n tify  
aspects o f the cou rse  w h e re  re v is io n  is  d e s ira b le " . H e th in ks  
that the com parison  o f one cou rse  w ith  an o th er should not
dom inate eva lua tion  p lans .
A n o th e r d is tin c tio n  has a lso  been m ade by S c r iv e n  (1 1 4 )  
and discussed by E ra u t (5 0  ) .  T h a t is  between, in tr in s ic  and 
payoff e v a lu a tio n . E ra u t c a lls  payoff e v a lu a tio n , p e rfo rm a n c e  
ev a lu a tio n . In tr in s ic  eva luation  is  e s s e n tia lly  an a rm c h a ir  
a c t iv ity  concerned  w ith  the an a ly s is  o f an ex is tin g  o r  
proposed c u rr ic u lu m  in o rd e r  to d is c e rn  its  l ik e ly  planned  
and unplanned e ffe c ts . P e rfo rm a n c e  eva lua tion  is  concerned  
w ith  find ing out to  w hat exten t these  e ffe c ts  a r e  re a lis e d  in  
p ra c t ic e . I t  inc ludes both an assessm en t o f the  exten t to  
w hich intended o b jec tives  have been ach ieved  and an a tte m p t  
to  detect w h e th e r th e re  have been any unintended ou tcom es .
r
T h e  w o rk  re p o rte d  la te r  in the  r e p o r t  w i l l  be c h ie fly  
o f a fo rm a tiv e , p e rfo rm a n c e  n a tu re , so th a t a tten tio n  w il l  
be focussed on these a re a s .
2 .3 2 4  E va lu a tio n  and H ypothesis T e s tin g
S o m e au th o rs  (1 1 2 , 1 2 8 ) have accepted  the c r it ic is m s  
of the lim ita t io n s  of using an e n t ire ly  o b je c tiv e s -b a s e d  
eva luation  s tra te g y  and have put fo rw a rd  an a lte rn a t iv e  
based on hypothesis te s tin g .
S aw in  and L o re e  base th e ir  w o rk  on a T y le r ia n  
eva luation  m odel but recog n ise  som e of its  d e fic ie n c ie s  w ith  
re s p e c t to  unplanned e ffe c ts . T h e y  ask  the q u es tio n ,
"W hat is  to take  the p lace of o b jec tives  w hen w e eva lu a te  
unplanned e ffe c ts  of an educational p ro g ra m  ? " . T h e ir  
an sw er is  to  tu rn  to the co re  va lues  o f the p ro g ra m m e  and  
concepts th a t d e r iv e  fro m  them  and fro m  these to  s e t up
hypotheses about possib le  ou tcom es, intended and  
unintended. T h e y  suggest the fo llo w in g  c r i te r ia  fo r  
s e lec tin g  hypotheses :
1. T h e  im p o rta n c e  to the o b je c tiv e s , the g en era l
purposes of the  schoo l, and the c o re  va lues  of those  
in  co n tro l o f the  sch oo l.
2 .  T h e  re q u ire m e n ts  fo r  an adequate sam p lin g  of
student behaviour p a tte rn s  that a r e  re la te d  in an 
im p o rta n t w ay  to the in s tru c tio n a l p ro g ra m m e  in  
question . .
3 .  T h e  fe a s ib ili ty  o f tes tin g  the hypotheses w ith
the in s tru m e n ts  and p ro ced u res  a v a ila b le .
4 .  T h e  w illin g n e s s  o f the te a c h e r and o th e r school
personnel to  have the  hypothesis tes tin g  -  th a t is ,  the  
presence  o r  the  absence o f th re a t  in  the hypotheses.
T h e y  c la im  th a t when th is  m o d ified  approach  to  
(T y le r ia n )  eva lua tion  is  used, "the eva lu a tio n  p ro cess  can 
be s ta rte d  a t  a point c lo s e r  to the phase o f the c y c le  w h e re  
usefu l feedback in fo rm a tio n  is  a v a ila b le .
S tenhouse ( j  )  fro m  h is ra th e r  d iffe re n t a tta c k  on the  
l im ita t io n s  on the use o f o b jec tives  (s e e  section  2 . 2 1 2 )  a lso  
puts fo rw a rd  the idea of hypothesis te s tin g  in  e v a lu a tio n .
He suggests th a t " e ith e r  fro m  past e x p e rie n c e , o r  fro m
e x p lo ra to ry  stud ies o r  fro m  t h e o r y .............  hypotheses m ay
be generated  re g a rd in g  -the possib le  ran g e  of e ffe c ts  of a  
given c u rr ic u lu m  s p e c ifica tio n  and th e ir  v a r ia t io n  in re la tio n  
to  the w eb of contextual v a r ia b le s  in  s c h o o ls" . F r o m  these
hypotheses, he s a y s , som e w ould be se lec ted  as  c ru c ia l  
and te s te d .
2 .3 2 5
H ypothesis tes tin g  w ould seem  an a t tra c t iv e  
a lte rn a tiv e  then to  the  long p rocess of w r it in g  o b je c tiv e s . 
H o w ev er, n e ith e r  o f the au thors  g ive  any g u ide lin es  as to 
how one can go about g en erating  and s e lec tin g  hypotheses  
in  d e ta il and to w hat a re a s  of study they  should be re la te d ,
N o n -p re s c r ip tiv e  E va lu atio n s
I t  w as m entioned b r ie f ly  in 2 . 2 1  th a t the p re s e n tly  
accepted position  in  eva lua tion  w as th a t i t  w as not possib le  
to p re s c r ib e  eva lu a tio n  s tra te g ie s  w ith o u t a d e ta ile d  
knowledge o f the goals o f a g iven p ro g ra m m e . T h is  position  
is  c u rre n tly  being challenged fro m  two points o f v ie w .
F i r s t ly ,  S c r iv e n  ( 1 1 5 , 1 1 6  ) proposed a d iffe re n t v iew  
of e v a lu a tio n . He has becom e in c re a s in g ly  uneasy about the  
sep ara tio n  of goals and s id e -e ffe c ts  and puts fo rw a rd  "th at  
co n s id era tio n  and eva lua tion  o f goals w as an u n n ecess ary , 
but a lso  a possib le  con tam inatin g  s te p " . He w o rk e d  on an  
a lte rn a tiv e  approach -  "the eva lua tion  o f ac tu a l e ffe c ts  
ag a in s t ( ty p ic a lly )  a p ro f ile  o f d em o n stra ted  needs in  th is  
reg io n  of ed u ca tio n ". T h is  he c a lle d  G o a l-F r e e  E v a lu a tio n .
I t  is  put fo rw a rd  as an add ition  to in te rn a l fo rm a tiv e  
eva lu a tio n , ra th e r  than as a su b s titu te . "T h e  le s s  the  
e x te rn a l e v a lu a to r h ea rs  about the goals o f the p ro je c t , the  
le s s  tu n n e l-v is io n  w il l  develop , the m o re  a tten tio n  w i l l  be 
paid to looking fo r  actual e ffe c ts  ( ra th e r  than checking on 
a lleg ed  e f fe c ts ).”
C om m enting  on G o a l-F r e e  E v a lu a tio n , S tu ffle b e a m  ( 131)  
says th a t th is  is  one m ethodolog ical s tra te g y  th a t can be 
used to sup p lem ent o th ers  includ ing  g o a l-b ase d  eva luation  
and the eva lu a tio n  o f g o a ls , th a t i t  should be re g a rd e d  as  
an ad d itio n a l too l in  the eva luation  r e p e r to ire .
S eco n d ly , P a r le t t  (9 9  )  m akes a c r i t ic is m  of goa l-b ased  
eva luation  s tra te g ie s  and o f any approach w hich p re s p e c ifie s  
the goals o f ev a lu a tio n . He points out th a t in  any innovative  
p ro g ra m m e  i t  is  im p o ss ib le  to assess the m ost im p o rta n t  
questions to be asked o f an eva lu a tio n  b efo re  the s ta r t  of the  
stu d y . H is  a rg u m en t is  based p a r t ly  upon the p ra c tic a l  
c r it ic is m s  le v e lle d  a t any d e ta ile d  s p e c ific a tio n  o f o b jec tives  
(  3 ) ,  but in  add ition  he proposes a s tra te g y  w h ich  he c a lls  
the fso c ia l an thropo logy p a ra d ig m ' as  an a lte rn a t iv e  to the  
'a g r ic u ltu ra l botany p a ra d ig m ’ w hich he c la im s  to u n d e rlie  
m uch eva lua tion  re s e a rc h . T h is  p a ra d ig m , developed fu r th e r  
in  c o llab o ra tio n  w ith  H a m ilto n  (1 0 0 ) , is  c lo s e ly  re la te d  to the  
m ethodology o f 'p s y c h ia tr is ts , m anagem ent co n su ltan ts , 
so c io lo g is ts  basing th e ir  re s e a rc h  on ethnom ethodology (5 3  ) 
o r  on s y m b o lic  in te ra c tio n is m  ( 17 , 88 )  and indeed te a c h e rs  
th e m se lves ' (9 9  ) .  He c a lls  th is  fo rm  o f eva lua tion  
i llu m in a tiv e  e v a lu a tio n . ( 1^ )
T h is  approach is  c h a ra c te r is e d  by two b as ic  p r in c ip le s  
(  ‘*•9 ) .  T h e y  a r e  th a t the re s e a rc h  p r io r it ie s  should not be 
d e te rm in e d  s o le ly  by the in v e s tig a to rs ' in te re s ts , but a lso  
by those people in  the s itu a tio n  th a t is  being s t u d i e d ,  and by 
o th ers  in  s im ila r  contexts > and th a t the co u rse  to be eva luated  
m ust be studied in  its  to ta l co n tex t, w ith in  the s o c ia l and  
in te lle c tu a l en v iro n m en t in w hich i t  is  found. T h a t is ,  the  
p ro b lem  a re a s  to be in vestig a ted  in an eva lua tion  should not 
be sp e c ified  e x c lu s iv e ly  in  advance, and the e v a lu a to r  should
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concern  h im s e lf  w ith  the le a rn in g  m il l ie u ,o f  w h ich  the  
cou rses  to be stud ied  fo rm  a p a r t .
I t  has been proposed as an add ition  to the re p e r to ire  
of eva luation  m ethods to be used in  the in it ia l  and m id -s ta g e s  
of an in ves tig a tio n  (5 9  )  and as one of a w ide  range  of 
d iffe re n t s tra te g ie s  th a t should be d ire c te d  a t any g iven  
p ro b lem  (91 ) .
I llu m in a tiv e  eva luation  d iffe rs  fro m  g o a l- fre e  eva lua tion  
proposed by S c r iv e n in  th a t no a tte m p t is  m a d e to  ig n o re  the  
goals of the people who a r e  resp o n s ib le  fo r  the p ro g ra m m e  that 
is  being exa m in ed . I t  takes  an e c le c tic  approach and uses  
a ll  the in fo rm a tio n  th a t can be obtained fro m  as m any sou rces  
as possib le  and uses th a t to  illu m in a te  im p o rta n t is s u e s .
T h e  B r it is h  C ontext
T h e  m a jo r ity  of the stud ies re p o rte d  in the p re v io u s  
sections re la te d  to  w o rk  done in the U n ited  S ta te s  and w o rk  
in  the school s y s te m . T h is  section  w il l  b r ie f ly  sketch  som e  
of the con tribu tions  to  th is  a re a  in  th is  cou n try  w ith  
p a r t ic u la r  re g a rd  to h ig h er edu cation .
C o u rse  E va lu atio n  in  H ig h e r Education
B eard  ( 7  )  re p o rts  on the pau c ity  o f s tud ies  on any  
fo rm  o f eva lua tion  in  co lleges and u n iv e rs it ie s  in  G re a t  
B r ita in .  M o st of the a tten tion  th a t has been g iven has been  
on the te a c h e r , s tud ies  of c o m p a ra tiv e  teach ing  m ethods (1 4  ) 
and a s s e s s m e n t. .In d e ed , B eard  and B lig h ’s (  8 )
com preh ensive  re v ie w  of re s e a rc h  in to  teaching and le a rn in g  
in  h ig h er education is  e n title d  "R e s e a rc h  in to  T ea ch in g
M ethods in  H ig h e r E d u ca tio n " , and the space devoted  
to  eva luation  o f cou rses  in  the sense used in  th is  
p rese n t re p o r t  is  le s s  than one page out o f s e v e n ty -  
seven . S im i la r ly ,  in  h e r Penguin ( 7 ) ,  the c h a p te r  
on "E v a lu a tio n  o f L e a rn in g  and T e a c h in g "  is  devoted  
to  the d iscussion o f exam in atio n s  and the assessm en t 
of le c tu r e r s .  A ls o  in  B u tcher and Rudd’s (2 9  ) 
sub stan tia l c o m p ila tio n  o f pap ers  on "C o n te m p o ra ry  
P ro b le m s  in H ig h e r E ducation" the ch a p te r by P a r le t t ,  
the on ly one on e v a lu a tio n ,m e n tio n s  no exa m p les  of 
B ritis h  eva luation  e x e rc is e s .
■ S o m e w o rk  has been done in  a  context c lo s e r  to  th a t 
of B r ita in  than the U n ited  S ta te s , in  A u s tr a l ia .  F a lk  and  
Dow ’s m onograph ( 51 )  p resen ts  exa m p les  of w o rk  they  
have done in  co lla b o ra tio n  w ith  cou rses  a t  the U n iv e rs ity  
of M e lb o u rn e  w h ich  can be c la s s if ie d  as fo rm a tiv e , p e r fo rm ­
ance e v a lu a tio n . A t  the U n iv e rs ity  o f S u s s e x , the  C e n tre  
fo r  E ducational Techno logy has been studying som e o f the  
p ro b lem s  associa ted  w ith  the ro le  o f eva lu a tio n  in  h ig h er  
education ( 85 ) ,  and E ra u t ( 5 0 )  has re p o rte d  w o rk  on 
in tr in s ic  and p e rfo rm a n c e  eva lu a tio n  o f m a te r ia l on the  
In te r  U n iv e rs it ie s  B io logy T ea ch in g  P r o je c t .  On the sam e  
p ro je c t , D ow desw ell (4 3  ) exp re sses  the v iew  th a t th e re  is  
a. la c k  of t ra in e d  e v a lu a to rs  fo r  w o rk in g  on c u rr ic u lu m  
p ro je c ts , w h ich  is  not s u rp r is in g  i f  no eva lu a tio n  w o rk  is  
tak ing  p la c e .
One m a jo r  exception is  the Open U n iv e rs ity . A  
p ro ced u re  fo r  fo rm a tiv e  eva lu a tio n  o f cou rse  m a te r ia ls  
known as developm ental tes tin g  has been in o p e ra tio n  s ince  
the u n iv e rs ity  w as es tab lished  ( 9 3  ) and eva lu a tio n  m e a s u re s  
have been in te g ra te d  in to  o th e r p a rts  o f th e ir  s y s te m a tic  
course developm ent p ro ced u res  ( 7 8 ) .
2 . 5  S u m m a ry
T h is  ch ap te r has p resented  som e of the re s e a rc h  
on eva luation  w h ich  has been done e ls e w h e re , som e p ra c t ic a l,  
but m uch of i t  th e o re t ic a l . I t  is  th is  w hich  w i l l  be used as  
a  conceptual fra m e w o rk  fo r  the p ra c t ic a l eva lu a tio n  e x e rc is e s  
re p o rte d  la t e r .  L i t t le  consensus is  a v a ila b le  on any
questions concern ing  eva luation  j one point o f v iew  can
alw ays  be countered  by its  opp osite . W ith in  any s in g le  
approach a g re e m e n t on p ro ced u res  begins to be re a c h e d , but 
the p rese n t s ta te  o f a f fa irs  is  p ro b ab ly  tru th fu lly  re p re s e n te d  
by B ru n e r , (  28 )  quoted in W h itf ie ld  and K e r r  (1 4 6 ) .
"Such is  the la titu d e  in the cho ice o f c r i t e r ia  fo r  
eva lu a tio n , th a t som eth ing n ice, can u su a lly  be sa id  about
any cou rse  o r  c u rr ic u lu m  ’."
3 . S O M E  IS S U E S  IN  E V A L U A T IO N  R E L A T IO N S H IP S
3 .1  In tro d u ctio n
T h e  p rev io u s  ch ap te r gave a v iew  o f co u rse  eva lua tion  
as found in the l i te r a tu r e  of educational e v a lu a tio n . H o w e v e r> 
th is  only p ro v id es  a p a r t  of the to ta l p e rs p e c tiv e  in  w hich  
course eva luation  takes  p la c e . O th e r co n s id e ra tio n s  a re  
in fre q u e n tly  re p o rte d  in the l i t e r a tu r e ,  but they  a r e  of 
equal o r  g re a te r  im p o rtan ce  to those th a t a r e  re p o rte d  
( 3 1 ,  1 4 1 ) .  T h e  fa c to rs  concern  the contexts in  w hich  
fo rm a tiv e  eva lu a tio n s  a r e  based and the co n s tra in ts  on 
eva luation  a c t iv it ie s  th a t a r e  re la te d  to these $ and the ro le s  
and re la tio n s h ip s  th a t e va lu a to rs  adopt and w o rk  w ith  in  
these con tex ts .
T h e  a im  of th is  ch ap ter is  to  e x p lo re  som e of the  issues  
. invo lved  in  the contexts th a t eva lu a tio n s  a r e  based in  and the  
re la tio n s h ip s  th a t can be adopted by an e v a lu a to r . T h is  leads  
to two o th er im p o rta n t issues in eva lu a tio n  w hich  need to  be 
co n s id ered . F i r s t ly ,  th e re  is  a p ro b lem  about th e  k ind  of 
in fo rm a tio n  th a t con stitu tes  evidence in eva lu a tio n  and the  
c r i te r ia  th a t should be used to judge the w o rth  o f th a t  
ev id en ce . T h e s e  w il l  be d iscussed and a se t o f g u id e lin es  
fo r  judging eva lua tions  developed by S tu ffleb earh  e t a l (1 3 0 )  
w il l  be d e s c rib e d .
S eco n d ly , in a n tic ip a tio n  of P a r t  I I ,  the c h a p te r w i l l  
conclude w ith  a section  about the b iasses of the e v a lu a to r .
In any eva lua tion  the evaluator's in te re s ts , e x p e rie n c e s  and  
values  w il l  in fluence both the design and execution  o f a s tu d y . 
S o m e tim e s  th is , often unconscious, b ias  can be obscured  
by an a p p a re n tly  rig o u ro u s  eva lua tion  des ign , but the
eva luation  design can be thought o f as the e x p lic it  b ias  
of the e v a lu a to r o r  the tra d it io n  in w hich  he w o rk s . In  
eva luation  w hich does not fo llo w  a rig o u ro u s  des ign , 
e v a lu a to r b ias  w i l l ,  in  a d d itio n , a ffe c t m any o f the in te r ­
actions w hich c o m p ris e  the in v e s tig a tio n . In reco g n itio n  
of th is  a section  d es crib in g  the recog n ised  b ias o f the  
p rese n t au thor has been in c lu d ed .
T h e  E va lu ation  A c tiv ity
T h e  eva lua tions  cen tred  on the p ro b lem  of obta in ing  
in fo rm a tio n  fro m  students about th e ir  cou rses  th a t could  
subsequently and d ire c t ly  be used as a bas is  fo r  co u rse  
im p ro v e m e n t. T h e  s p e c ific  p ro b lem s  re la te d  to  th is  w e re  :
1. W hat k ind of in fo rm a tio n  is  usefu l fo r  th is  purpose ? ’
2 .  How can i t  be co llec ted  ?
3 .  W hat is  the r e s e a rc h e r ’s ro le  in  th is  s itu a tio n  and  
w hat does he do ?
A  d e ta ile d  d iscussion of the f i r s t  two points w i l l  be 
included in the C h ap te rs  re la te d  to  each p ro je c t , but i t  is  
a p p ro p ria te  fo r  som e g en era l co n s id era tio n s  to be m ade h e re .
1. T h e  type of in fo rm a tio n  re q u ire d  is  dependent
upon the use to w hich  i t  is  to be p u t. D if fe re n t in fo rm a tio n  
w ould be gathered  i f  the p r im e  em p h as is  w as on g rad in g  
students than i f  the em phasis  w as to w a rd s  co u rse  e ffe c tiv e n e s s . 
In the f i r s t  case data on student p e rfo rm a n c e  w ould  be m ost 
re le v a n t, w h ereas  a much w id e r  range  o f in s tru m e n ts  is  . 
needed to m eas u re  cou rse  e ffe c tiv e n e s s .
2 . T h e .ty p e  of in fo rm a tio n  re q u ire d  w ould n o rm a lly
depend on who w as going to use i t .  W as i t  fo r  the cou rse  
o rg a n is e r  to p lan m o re  a p p ro p ria te  teach ing  s tra te g ie s , o r  
the head of d ep artm en t to assess a le c tu r e r ’s com petence ?
3 .  T h e  type of in fo rm a tio n  re q u ire d  can be dependent on
the am ount o f re s o u rc e s  th a t a re  a v a ila b le  to sup port changes. 
I f  i t  is  to ta lly  un feas ib le  to ra d ic a lly  re s tru c tu re  a cou rse  
should in fo rm a tio n  p e rta in in g  to th is  be g athered  ?
4 . T h e  type of in fo rm a tio n  re q u ire d  can depend on the
p a r t ic u la r  in te re s ts  of the le c tu r e r  con cerned . I f  he has  
strong  ideas about p ro b lem s  in c e rta in  a re a s  o f the co u rse
to w hat exten t is  i t  a p p ro p ria te  to c o n s id e r on ly  these  ? T h is  
is  a v e ry  re a l p ro b lem  is . re s e a rc h  re s o u rc e s  a r e  v e ry  s c a rc e .
Th ese  a re  a few  of the im m e d ia te  p ro b lem s  concern ing  
the re s e a rc h  a c t iv ity .  O th e rs  a r e  re la te d  to the  c o n s tra in ts  
of the s itu a tio n  w hich fo rm  the nex t section  and the ro le  of 
the e v a lu a to r fo llow ing  th a t. H o w e v e r, i t  is  n e c e s s a ry  a t  an  
e a r ly  stage to d es crib e  in d e ta il the com m on e le m e n ts  o f the  
th re e  case s tu d ies .
C om m on E lem en ts
F o r  th is  p iece  o f re s e a rc h  the re s e a rc h e r  adopted the ro le  
o f  a n  educational techno log is t p r im a r i ly  in te re s te d  in  co u rse  
evaluation  ( 78 ) .  He w as based in a  u n iv e rs ity  In s titu te  fo r  
Educational Technology and w o rked  in  conjunction w ith  teach ing  
s ta ff in dep artm en ts  of the sam e u n iv e rs ity . He w as  in tr o ­
duced to these s ta ff as a re s e a rc h  student w o rk in g  or< a p ro je c t  
w hich a im ed  to eva lua te  som e se lec ted  u n iv e rs ity  sc ien c e
c o u rs es . T h e ir  c o -o p e ra tio n  w as sought to a s s is t h im  
in th is  task  by a llo w in g  h im  to study one of the co u rses  
th a t they w e re  resp o n s ib le  fo r  teach in g . T h e  Q uantum  
M echan ics  cou rse  w as  ra th e r  d iffe re n t as i t  w as g iven by 
the re s e a rc h  studen t’s s u p e rv is e r  (s e e  C h ap te r 5 ) .
T h e  s itu a tio n  w a s , th en , th a t le c tu re rs  w e re  w o rk in g  
w ith  a re s e a rc h  student in te re s te d  in eva lu a tin g  one of th e ir  
c o u rs es . In m ost cases the student w as r e la t iv e ly  un fam ­
i l i a r  w ith  the sub jec t m a tte r  o f the c o u rs e . T h e  le c tu re rs  
w e re  co m m itted  to  th is  s itu a tio n  on ly  in so fa r  as  th e ir  
in te re s ts  and t im e  w ould a llo w , no e x te rn a l in c e n tiv e  w as  
p ro v id ed .
T h is  can be c h a ra c te r is e d  ,by the s itu a tio n  of tw o people  
the e v a lu a to r , o r  re s e a rc h e r , and the sub jec t e x p e r t, o r  
te a c h e r , -  w o rk in g  to g e th er on the jo in t  p ro b lem  o f how to  
eva lua te  a g iven co u rse ; both p a r t ie s  a r e  in the  re la tio n s h ip  
through cho ice , w ith o u t fo rm a l e x te rn a l c o n s tra in ts , in  a  
re s e a rc h  o rie n ta te d  a tm o s p h e re .
C o n s tra in ts
T h e  s itu a tio n , h o w e v e r, is  not as  s tra ig h tfo rw a rd  and  
c le a r  as i t  m ig h t seem  fro m  a d e s c rip tio n  of the ap p a re n t  
re la tio n s h ip . M an y  fa c to rs  in flu en ce  the two people in  th is  
s itu a tio n . S o m e a r e  v e ry  s p e c ific  and app ly  on ly  to the  
p a r t ic u la r  cou rse  and people co n cern ed , o th ers  a r e  g e n e ra l 
fo r  the in s titu tio n  o r  setting  o f the w o rk , and y e t  o th e rs  
app ly  to any kind of c o lla b o ra tiv e  re s e a rc h . In  one sense  
e v e ry  p iece of w o rk  in th is  f ie ld  is  unique in  th a t i t  d ea ls  
w ith  one course  in  one sub jec t w ith  one m e m b e r o f s ta f f .
In another s itu a tio n , a l l  the v a r ia b le s  change, but a ls o  so
do the m o re  sub tle  en v iro n m en ta l e ffe c ts . I t  is  these  th a t 
th is  section  a tte m p ts  to  docum ent.
G e n e ra l C o n s tra in ts
S o m e fa c to rs  a ffe c t a l l  c o lla b o ra tiv e  re s e a rc h  e f fo r ts .  
Tho se re la tin g  d ire c t ly  to  the type o f in v o lvem en t h e re  a r e  :
1. C o m m o n a lity  o f a im s , i . e .  do both people have the  
sam e a im s  fo r  the c o lla b o ra tio n  ?
Do both p a r t ie s  e n te r w ith  the sam e exp ectations ?
T h e y  have d iffe re n t in te re s ts  -9 one has a  s u b je c t -m a t te r /  
teach ing  o rie n ta tio n  j the o th e r a re s e a rc h /in v e s t ig a t iv e  
o rie n ta tio n . One is  concerned  w ith  im m e d ia te ly  u se ab le ,
s h o r t - te rm  re s u lts  '9 the o th e r w ith  lo n g e r t e r m ,  m o re
m ethodological is s u e s . T h e ir  a im s  m ay  not be exp ressed  
in  the sam e language. T h e  e v a lu a to r  has a v a ila b le  the  
p re c is e , a n a ly tic  language of the l i t e r a tu r e  -9 the  te a c h e r  
has h is  eve ryd ay  useage. T h is  p ro b le m  is  com pounded by 
the tendency to use e ve ryd ay  w o rd s , eg . o b je c tiv e s , in  
p re c is e  w a y s .
T h e y  m ay a g re e  on the sam e s ta te m e n t o f the a im s  of 
the re s e a rc h , but do they  in te rp re t  th em  in the sam e  w ay  ?
2 . C o n fid e n tia lity
I t  is  a n o rm  of und ergraduate  teach ing  th a t n o -one  sees  
a te a c h e r ’s p e rfo rm a n c e  except the s tu d en ts . By engaging  
in  re s e a rc h  on teaching one is  im p osing  a p o s s ib ility  o f
exposure to a w id e r  aud ien ce, p a r t ic u la r ly  to o th e r s ta ff  in
the in s titu tio n . T e a c h e rs , l ik e  o th e r peo p le , often p r e fe r  
th e ir  le s s .b r i l l ia n t  a c t iv it ie s  to be q u ie tly  fo rg o tte n . N o rm s  
of c o n fid e n tia lity  can be , and should b e , es tab lish ed  by the  
e v a lu a to r , but the co llec tio n  of d a ta , even w ith  an a s s u ran ce  
of com plete  c o n fid e n tia lity , can re s u lt  in  a l i m i t a t i o n  
on the range o f possib le  a c t iv it ie s  th a t can be a tte m p te d , and
to be ra th e r  le s s  s ig n ific a n t than the actua l changes.
A n o th er im p lic a tio n  o f th is  s tra te g y  w as th a t students  
w e re  l ik e ly  to p e rc e iv e  eva luation  as an optional e x tra  and 
so take  i t  le s s  s e r io u s ly . T h is  m ay  be e s p e c ia lly  tru e  as  
a ll q u estio n n a ires  and te s ts  w e re  e x p lic it ly  n o n -c o m p u ls o ry . 
T h is  d o e s  p r o d u c e  the danger o f a  b iassed s a m p le . I t  
can be m in im is e d  by adequate d is trib u tio n  and co lle c tio n  
fa c i l i t ie s ,  but th e re  is  in e v ita b ly  a  tendency fo r  the w e a k e r  
students, and those not re g u la r ly  a ttend ing  the c o u rs e , to be 
u n d e r-re p re s e n te d  in the s a m p le . T h e  ac tu a l e ffe c ts  on. the  
re s u lts  a re  not known, but know ledge th a t the sam p le  is  so 
biassed m ust be taken in to  account when in te rp r  e ta tio n s  a re  
m a d e .
T h e  eva luation  approach a lso  a im e d  to be n o n -th re a t­
ening and m in im a lly  o b tru s iv e . S tep s  w e re  taken  to a s s u re  
students th a t the re s u lts  o f tes ts  and q u e s tio n n a ires  fo r  
eva luation  purposes w ould not be used to assess th e m . I t  
w as fre q u e n tly  em phasised  that nam es need not be put on 
q u estionna ires  o r ,  i f  they  w e re ,  the  nam es w ould  not be 
re v e a le d  to the aca d em ic  s ta ff .  In  the case o f responses  
to open-ended questions , student re p lie s  w e re  tra n s c r ib e d  
b efo re  being presen ted  to  s ta ff i f  th e re  w as  any lik e lih o o d  
of h an dw riting  being re c o g n is e d .. Q uestions w e re  asked  th a t 
w e re  assoc ia ted  w ith  studen ts ’ e x p e rie n c e  o f the co u rs e  : 
background v a r ia b le s , such as p rev io u s  exa m in a tio n  g ra d e s , 
w e re  not p robed .
S eco n d ly , the e v a lu a to r adopted a te a c h e r -c e n tre d  r o le .
In in ves tig a tin g  the teach ing  and le a rn in g  s itu a tio n , the  
e va lu a to r can be seen to have two c lie n ts  -  the te a c h e r and 
the s tuden ts . T h e  needs of these two groups can on ly  r a r e ly  
be m et s im u ltan eo u s ly  in the p re s e n t sys te m  o f u n iv e rs ity  
c o u rs es . In th is  case a te a c h e r-c e n tre d  ro le  w as  adopted
and questions asked by the e v a lu a to r .
3 . 3 2 S itu a tio n  S p e c ific  C o n s tra in ts
T h e  s itu a tio n  w e a re  dealing  w ith  is  th a t o f u n iv e rs ity  
teach ing  o f sc ience sub jec ts  in in tro d u c to ry  c o u rs e s .
•F a c to rs  w hich re la te  to  th is  a r e  :
1. T h e  exam ination  s y s te m .
A  p rese n t com ponent o f the te a c h in g -le a rn in g  sys tem  
in  u n iv e rs it ie s  is  the assessm en t o f s tuden ts . A s sess m e n t  
takes  p lace fo r  a v a r ie ty  of re a s o n s , one of the m ost 
im p o rta n t being to g rade studen ts , th a t is ,  to ass ign  w o rth  
to in d iv id u a l students fo r  v a rio u s  g iven s tandard s of 
p e rfo rm a n c e  in e x a m in a tio n s . T h is  com ponent ac ts  as  a  
co n s tra in t on cou rse  eva luation  because o f the h igh ly  
p re s c rib e d  n a tu re  of the fo rm s  of a s s e s s m e n t. U s u a lly  the  
fo rm  of exam ination  is  g iven , i t  is  im posed by d e p a rtm e n ta l 
o r  in s titu tio n a l re q u ire m e n ts . I t  is  not n e c e s s a rily  open to  
change as p a r t  o f eva luation  re s e a rc h . T h is  w as  so fo r  a l l  
the courses s tu d ied .
Student p e rfo rm a n c e  can fo rm  a v e ry  usefu l m e a s u re  in  
course e v a lu a tio n . H o w e v e r, a t  p re s e n t exam in a tio n s  a r e  not 
designed fo r  th is  purpo se , and in d eed , the 3 -h o u r  e s s a y -ty p e  
exam ination  is  v e ry  i l l -s u ite d .  D e ta ile d  o b je c tiv e s  fo r  
questions a re  not n o rm a lly  s p e c ifie d , the c r i t e r ia  fo r  m a rk in g  
is  obscure and the range  o f possib le  o b jec tives  co v ered  is  
v e ry  s m a l l .
2 .  O rg a n is a tio n .
A m ongst the o rg an isa tio n a l fa c to rs  can be included  the  
t im e -ta b le  and the t im e  co n s tra in ts  o f the exa m in a tio n  s y s te m . 
T h e t im e -ta b le  s p e c ifie s  when and w h e re  s ta ff  and students a re  
to  p resen t th e m s e lv e s . T im e s  fo r  m eetin g  outs ide these  hours
a re  l im ite d , e s p e c ia lly  in sc ience c o u rs e s , and a re  
dependent on a high deg ree  o f en thus iasm  by both p a r t ie s .  
C o urses  a r e  a rra n g e d , ty p ic a lly ,  in  5 o r  10 hour units  
to  f i t  in to  te rm s  and to fa ll  b e fo re  e x a m s , and a sy llab u s  
is  p rov ided  w hich  should be c o v e re d . V e r y  l i t t le  t im e  
is  a v a ila b le  fo r  n o n -sy llab u s  o rie n ta te d  a c t iv it ie s  and th is  
inc ludes cou rse  e v a lu a tio n .
3 .  T  e a c h e rs .
Engaging in  s y s te m a tic  co u rse  eva lu a tio n  is  not one 
of the n o rm a l a c t iv it ie s  of u n iv e rs ity  te a c h e rs . T h e ir  
cou rses  w e re  not o r ig in a lly  designed to take  eva lua tion  
in to  account. T h e y  a re  unused to  t im e  spent in  d e ta ile d  
discussion of th e ir  cou rse  w ith  an o u ts id e r , e s p e c ia lly  a  
n o n -e x p e rt in the s u b je c t. S ta ff  a r e  o rie n ta te d  to the n o rm s  
of the exam in atio n  sys tem  and a rra n g e  eva lua tion  as an 
appendage, i f  t im e  p e rm its .
4 . S tu d en ts .
A lthough the a im  of co u rse  eva lu a tio n  is  u lt im a te ly  to  
im p ro v e  the c o u rs e , the t im e  s c a le  m ay  be too long fo r  the  
students . T h e y  m ay  p e rc e iv e  and e xp re ss  defects  in  the  
cou rse  w hich they expect to be changed im m e d ia te ly . I f  
they do not see change tak ing  p la c e , e s p e c ia lly  i f  i t  is  
p ro m ised  by the e v a lu a to r , then they  a r e  l ik e ly  to  be 
re s is te n t to c o -o p e ra tio n  a t  o th e r t im e s  in the c o u rs e .
A n o th e r co n stra in in g  e ffe c t o f students is  ra th e r  m o re  
fundam en ta l. I t  m ay be th a t the aspects  of the co u rse  
th a t the le c tu r e r  sees as im p o rta n t fo r  eva lu a tio n  a r e  not 
s im ila r  to those th a t the students fe e l im p o rta n t. I f  
students p e rc e iv e  eva luation  to be ir r e le v a n t  and u se less  to  
them  they a re  l ik e ly  to r e je c t  the id e a , e ith e r  d ire c t ly  by
exp ress in g  th is  o r  in d ire c tly  by opting out o f f i l l in g  in  
q u e s tio n n a ires , e tc . S tudent ap a th y , although i t  can be 
a s ig n ific a n t in d ic a to r  in i ts e lf ,  does not a s s is t the  
unam biguous diagnosis o f cou rse  p ro b le m s .
W h at u n d erlies  m any o f these co n s tra in ts  is  in h e re n t  
in any con tex t. I t  is  th a t eva lua tion  is  a lw ays  a sec o n d -  
o rd e r  a c t iv ity .  T h e  im p o rta n t o b jec t is  w hat is  being  
eva luated  and not the eva luation  i ts e lf .  P r io r i t y  m ust 
a lw ays be g iven fo r  re s o u rc e s  fo r  the cou rse  th a t is  
s tu d ied . T h e  le c tu r e r  m ust spend m ost o f h is  t im e  on 
the sub jec t of h is  c o u rs e . T h e  s tuden ts ’ a tten tion  m ust 
be given to  the substance o f the c o u rs e . E va lu atio n  m ay  
be a v ita l com ponent to a c o u rs e , but i t  w i l l  a lw ays  re m a in  
an optional e x tra  unless e x te rn a l p re s s u re s  m ake i t  o th e rw is e .
T h e  R o le  o f the E v a lu a to r
T h is  section  d escrib es  the ro le  th a t w as f in a lly  adopted  
by the re s e a rc h e r  in the p rese n t study in  the lig h t  o f the  
re s e a rc h  p ro b lem  and the co n s tra in ts  im posed on i t .
F i r s t ly ,  the eva luation  s tra te g y  s ta r te d  fro m  lea v in g  the  
course as i t  w as  and not m aking  any o rg an isa tio n a l changes  
to adapt i t  fo r  convenient e v a lu a tio n . T h e  eva lu a tio n  w as  then  
van appendage to  the cou rse  and not an in te g ra l p a r t  o f i t .
T h is  p resen ts  s e v e re  lim ita t io n s  and in  som e cases m akes  the  
evaluation  design less  r ig o u ro u s .' F o r  e x a m p le , in  o rd e r  not 
to  be too d is ru p tiv e , the b e fo re  and a f te r  m eas u res  d iscussed  
in C h ap ter 6 w e re  not s t r ic t l y ’b e fo re  the students had m e t  
the le c tu r e r ’ and ’a f t e r - a l l  le c tu re s  had fin is h e d ’ . T h is  
p a r t ic u la r  re s tr ic t io n  w ould add a c o n s e rv a tiv e  fa c to r  to  any  
d iffe ren c es  found causing , p ro b a b ly , the  changes m eas u red
for three reasons :
1. I t  is  e a s ie r  to w o rk  w ith  one o r  a few people  
than i t  is  to w o rk  w ith  m an y , e s p e c ia lly  i f  th e re  is  
l ik e ly  to be a sub stan tia l d iffe re n c e  in p e rs p e c tiv e .
2 .  T h e  te a c h e r co n tro ls  the co u rse  in so fa r  as  
he p resen ts  c e rta in  exp erien ces  to  students and is  
resp o n s ib le  fo r  m in im a lly  p re p a rin g  students fo r  e x a m ­
in a tio n s .
3 .  T e a c h e rs  a re  m o re  re a d ily  ac c e s s ib le  to  d iscuss and  
ana lyse  courses they a re  p r im a r i ly  resp o n s ib le  f o r .
G iven  th a t l i t t le  eva luation  re s e a rc h  of any kind  has been  
undertaken w ith  u n iv e rs ity  c o u rs e s , e ith e r  te a c h e r-c e n tre d  
o r  s tu d e n t-c e n tre d , i t  seem ed sen s ib le  to  s e le c t the p rese n t 
te a c h e r-c e n tre d  as the m ost con ven ien t.
In th is  con tex t, w hat is  m ean t by a  te a c h e r -c e n tre d  
ro le  is  th a t the re s e a rc h e r  a tte m p ts  to  eva lu a te  the  e ffe c t­
iveness of a cou rse  fro m  the v iew p o in t o f the va lu e  s tru c tu re  
of the te a c h e r . T h a t is ,  the factors  in a cou rse  th a t a r e  
high ly valued by the te a c h e r w i l l  be g iven the g re a te s t  
attention  by the re s e a rc h e r . H o w e v e r, th is  does not m ean  
th a t in fo rm a tio n  about the course  outs ide th is  f ra m e w o rk  w il l  
be ig n o red . T h e  e v a lu a to r is  charg ed  w ith  the duty o f being  
open to  the expected and the unexpected , the va lu ed  and the  
ap p aren tly  t r i f l in g .
Such a ro le  invo lves  c lose  a ss o c ia tio n  w ith  th e  te a c h e r .  
In th is  re s p e c t the re s e a rc h e r  should a im  to be n o n -d ire c t iv e
n o n -th re a te n in g , n on -judgem en ta l and have a d e ta ile d  
understanding of the te a c h e r 's  p e ro e p tio n . T h is ,  in  
p ra c tic e , w i l l  often invo lve  h im  in the s itu a tio n  of 
acting  as a co u n se llo r on teach ing  p ro b le m s  as w e ll  
as th a t of in v e s tig a to r  o f cog n itive  co n ten t.
O b v io u s ly , th is  is  an id e a l, and som e d ev ia tions  fro m  
th is  a re  in e v ita b le . One exam p le  o f th is  can be seen in  
the p resen t study w h e re  s im ila r  m ethods w e re  used in two  
d iffe re n t courses in two d iffe re n t contexts  -  the a im s  
q u e s tio n n a ire . T h e s e  w e re  obv ious ly  based on a s tra te g y  
by the e v a lu a to r th a t la y  beyond the to ta l te a c h e r-c e n tre d  
p ersp ec tive  d escrib ed  above.
E v a lu a to r and T e a c h e r
I f  an e x c lu s iv e ly  te a c h e r-c e n tre d  ro le  is  adopted by 
the e v a lu a to r then i t  is  n ec e s s a ry  to  d e te rm in e  th a t the  
a c tiv it ie s  of the e v a lu a to r could not eq u a lly  w e ll be c a r r ie d  
out by the te a c h e r . I f  the  te a c h e r could eva lu a te  h is  own 
course then the e v a lu a to r w ould becom e redundant and a  
saving would be m ad e . T h is  is  a  c r i t ic is m  often vo iced , 
about eva luation  by u n iv e rs ity  te a c h e rs . I t  is  u s u a lly  put 
in  the fo rm , ’w e ll ,  w hat you a re  doing is  ju s t  good te ach in g , 
and the best te a c h e rs  do i t  a n y w a y '.
I t  is  not intended to defend the e x p e rtis e  o f the  e v a lu a to r
by m ystify in g  h is  ro le  -  i t  is  a ro le  w h ic h , i t  is  l ik e ly ,  
could be f il le d  by as m any people who could becom e te a c h e rs .  
H o w e v e r, th e re  a re  c e rta in  c h a ra c te r is t ic s  of the te a c h e r 's  
ro le  and the e v a lu a to r 's  ro le  in a p a r t ic u la r  con tex t w h ich  
m ake i t  v e ry  d if f ic u lt ,  i f  not im p o s s ib le , fo r  th em  to  o v e r ­
com e the d iffe ren c es  and exchange r o le s .
T h e  te a c h e r is  p r im a r i ly  resp o n s ib le  fo r  enab ling  
the students to le a r n . He is  the s u b je c t-m a tte r  e x p e rt  
in  the teaching s itu a tio n . He is  the d es ig n er o f the  
le a rn in g  exp erien ces  th a t he p rese n ts  the students w ith .
I t  is  n ec essa ry  fo r  the success of th is  task  th a t he 
becom es co m m itted  to , and en th u s ias tic  about, w hat he 
is  doing, and is  ab le  to t ra n s m it  th is  to the s tu d en ts .
In p ra c t ic e , the te a c h e r p e rs o n a lly  id e n tif ie s  w ith  the  
p a r t ic u la r  teaching s tra te g y  th a t he is  adopting and v iew s  
teach ing  fro m  the p e rs p e c tiv e  w hich he has c o n s tru c ted .
T h e  e v a lu a to r is  a lso  c o m m itted  to  the  im p ro v e m e n t  
of teach in g , but he does not n e c e s s a rily  have the sam e  
p e rsp ec tive  as the te a c h e r . T h e  e v a lu a to r  is  re sp o n s ib le  
fo r  help ing to d e te rm in e  the te a c h e r 's  s p e c ific  a im s  and 
s tra te g y  fo r  the cou rse  fro m  the feedback to the te a c h e r  
of re lia b le  o bservation s o f the co u rse  and fo r  the  t ra n s ­
m iss io n  to the te a c h e r o f in fo rm a tio n  about how students  
a re  re a c tin g  to the c o u rs e . He is  ab le  to ta c k le  th is  ta s k  
m o re  e a s ily  no m a tte r  how neg ative  the student com m ents  
a r e ,  because he is  not the sub jec t o f th e ir  v ie w s . H e is  
m o re  ab le  to obtain re lia b le  in fo rm a tio n  because he is  out­
s ide the im m e d ia te  te a c h e r-1  e a rn e r  in te ra c tio n . T h e  e v a l­
u a to r does not, o r  should no t, have a perso n a l in v e s tm e n t • 
in  the p a r t ic u la r  course o r  teach ing  s tra te g y  th a t he is  
w o rk in g  w ith . He can d ire c t  h is  fu ll  a tten tio n  to e lic it in g  
re le v a n t and d e ta ile d  feedback, both p o s itiv e  and n e g a tiv e , 
fro m  students and to p resen tin g  th is  in fo rm a tio n  in  a con­
s tru c t iv e , ra th e r  than d e s tru c tiv e , w ay  to the te a c h e r .
T h e  in co m p a ta b ility  o f the two ro le s  is  not because o f  
any techn ica l functions th a t can be c a r r ie d  out s o le ly  by the
te a c h e r o r  the e v a lu a to r , but ra th e r  because the two  
ro le s  re q u ire  a d iffe re n t c o m m itm e n t. N o t a l l  te a c h e rs  
a re  l ik e  W ill ia m  J am e s  (s e e  fro n tis p ie c e ) in th e ir  cap­
a c ity  to com bine the two p e rs p e c tiv e s .
T h is  conclusion is  not supported  o r  re fu te d  by 
published evidence as fa r  as I am  a w a re . H o w e v e r, 
som e personal ob servatio n s  o f the re a c tio n s  o f te a c h e rs  
to  the use of le c tu re  feedback q u e s tio n n a ires  a t two o th e r  
u n iv e rs it ie s  m ay be in d ic a tiv e . In som e cases the te a c h e rs  
re c e iv e d  feedback w hich w as c r i t ic a l  o f th e ir  le c tu re  c o u rs e . 
T h e y  t r ie d  to m ake changes to the co u rse  in o rd e r  th a t in  
the fo llow ing  y e a r  a b e tte r  co u rse  could be ru n . T h e y  
found th a t a lm o s t id e n tic a l student com m ents  w e re  m ade in  
the fo llow ing  y e a r .  T h e  te a c h e rs  to ld  m e th a t although they  
ap p re c ia ted  w hat the students w e re  s ay in g , they  w e re  unable  
to  re la te  th is  to th e ir  ac tu a l te ach in g , in  o th e r w o rd s , they  
could not l in k  the students ' o b s erva tio n s  to  th e ir  own 
p e rfo rm a n c e . In one cas e , the te a c h e r  continued to use the  
le c tu re  feedback fo rm s , but he sa id  he did not t r y  to  change 
in  the lig h t o f i t .
I t  m ay be that th is  w as an is o la te d  case and th a t the  
teach e rs  I m e t w e re  e s p e c ia lly  in e p t. I  do not b e lie v e  th is  
to be the cas e . Even i f  i t  w e r e ,  i t  w ould  s t i l l  po in t to the  
conclusion th a t som e te a c h e rs , a t  le a s t ,  a re  not ab le  to take  
on the ro le  o f both te a c h e r and e v a lu a to r .
T h is  d iscussion should not be taken  as an a rg u m e n t  
against te a c h e rs ’ m o n ito rin g  th e ir  own c o u rs e s . S e lf -m o n ­
ito r in g  is  a n ec essa ry  and v ita l function  fo r  any te a c h e r and 
should be one o f the bas ic  teach ing  s k i l ls .  H o w e v e r, at.
p re s e n t, som e u n iv e rs ity  te a c h e rs  m a n ife s tly  do not have  
the a p p ro p ria te  s k il ls  in s e lf -m o n ito r in g  w ith  re s p e c t to  
th e ir  teaching a c t iv it ie s .  T h e  la c k  o f s e n s it iv ity  about 
how le c tu re  cou rses  a re  being re c e iv e d  by students is  
but one in d ic a to r o f th is . In s itu a tio n s  w h e re  s e lf -m o n ­
ito r in g  is  not fu lly  developed then an e x te rn a l su p p o rtive  
ev a lu a to r can fu lf i l  an im p o rta n t ro le  in  the im p ro v e m e n t  
of teach in g . I t  is  not n ec e s s a ry  th a t e v e ry  te a c h e r ’s cou rse  
be the sub ject o f in te n s ive  eva lu a tio n  : th a t is  to ta lly  un­
r e a l is t ic .  I t  is  not u n re a lis t ic , h o w e v e r, fo r  te a c h e rs  to  
consult w ith  e v a lu a to rs  w ho, adopting an a p p ro p ria te  r o le ,  
can help a  te a c h e r approach the s itu a tio n  w h e re  m o n ito rin g  
of teach e rs  ceases to be e x te rn a lly  p ro v id ed  and becom es  
an in te g ra l p a r t  o f the c o u rs e .
Ev idence in  E va lu ation
Once i t  is  accepted th a t the d iffe re n c e  betw een the ro le  
o f e v a lu a to r and o f te a c h e r is  not p u re ly  one o f d iffe re n t  
function and tech n ica l co m p eten c ies , then the notion of w h at 
is  acceptab le  ev idence in  eva lu a tio n  becom es q u ite  c o m p le x .
I t  is  no lo n g er possib le  to re g a rd  the  g ath erin g  o f in fo rm a tio n  
as a v a lu e - f re e ,  o b jec tive  e n te rp r is e . I f  i t  is  n e c e s s a ry  
that the p e rsp ec tive  of the e v a lu a to r should be based on the  
te a c h e r ’s con struction  of. the s itu a tio n  th a t is  being e v a l­
uated but not subord inate  to th a t, then the kind o f ev idence  
that i t  is  m eaningfu l to c o lle c t and the in te rp re ta t io n  o f th a t  
evidence becom e p ro b le m a tic .
I t  is  obviously  n ec e s s a ry  th a t i f  som e m e a s u re m e n t o f 
a course is  being em ployed then i t  m u st be as re l ia b le  as  
possib le  and i t  m ust be a v a lid  m e a s u re  of the a c t iv ity  o r  
ob ject th a t i t  is  intended i t  should m e a s u re . T h is  k ind of
eviden ce, w hich can be c a lle d  s c ie n tif ic  evidence of the  
w o rth  of an e v a lu a tiv e  a c t iv ity ,  is  in c o m p le te . I t  is  the  
kind th a t is  acceptab le  in s c ie n tif ic  re s e a rc h , but i t  is  
not a com plete  se t o f c r i te r ia  fo r  e v a lu a tio n .
S tu ffleb e am  and h is  co lleagues (1 3 0 ) have exam ined  the  
question of w hat a re  the a p p ro p ria te  c r i t e r ia  in  eva luation  
fo r  d e c is io n -m a k in g . T h ey  d es crib e  th re e  types o f c r i t e r ia  : 
s c ie n tific  c r i t e r ia ,  p ra c tic a l c r i te r ia  and p ru d e n tia l c r i t e r ia .  
T h e  f i r s t  o f these a r e  the c r i t e r ia  th a t w ould n o rm a lly  be 
app lied  to the s c ie n tif ic  in ves tig a tio n  o f an a c t iv ity  and  
include v a lid ity , r e l ia b i l i t y  and o b je c t iv ity . P ra c t ic a l  
c r i te r ia  can a lso  be app lied  to s c ie n tif ic  p ro b le m s , but the  
la c k  of them  does not n e c e s s a rily  devalue the s c ie n tif ic  
n atu re  of the ta s k . These  re la te  to re le v a n c e , im p o rta n c e , 
scope, c re d ib i li ty ,  t im e lin e s s  and p e rv a s iv e n e s s . I t  is  
arg u ab le  as to w h e th er S tu ffle b e a m ’s f in a l ca teg o ry  w hich  
includes a s ing le  p ru d e n tia l c r i te r io n  w a r ra n ts  s e p a ra te  s ta tu s . 
H is  c r ite r io n  o f e ffic ie n c y  is  v e ry  s im i la r  to  the concept of 
O ccam ’s r a z o r  in  s c ie n c e .
In  d e ta il, the c r i te r ia  a r e  :
S c ie n tif ic  C r i te r ia
(a )  In te rn a l v a lid ity
T h e re  m ust be a c lo s e , i f  not a o n e -to -o n e ,  
correspondence between the in fo rm a tio n  th a t is  being  
obtained and the phenom ena i t  re p re s e n ts .
(b ) E x te rn a l v a lid ity
Does the in fo rm a tio n  hold only fo r  the sa m p le  fro m  
w hich i t  w as co llec ted  o r  fo r  o th e r groups (o r  the  sam e  
group a t o th e r t im e s )  as  w e ll ? Is  the in fo rm a tio n  
g e n e ra lisab le  ?
(c )  R e lia b ili ty
Is  the in fo rm a tio n  re p lic a b le  ? I f  new data is  
gathered  w ould the sam e find ings re s u lt  ?
(d )  O b je c tiv ity
W ould d iffe re n t o b s e rv e rs  fro m  d iffe re n t v ie w ­
points m ake the sam e re p o rts  ? W ould  d iffe re n t  
judges deduce the sam e event ?
P ra c tic a l C r i te r ia
S c ie n tif ic  c r i te r ia  can be judged independently  o f the  
re c e iv e r  of the in fo rm a tio n . In  s c ie n c e , the u lt im a te  
re c e iv e r  is  the s c ie n tific  co m m u n ity . In  ev a lu a tio n , the  
needs o f the r e c e iv e r ,  o r  c lie n t, m ust be m o re  c a re fu lly  
co n s id ered .
(a )  R e levance
Does the evidence obtained re la te  d ire c t ly  to  the  
purposes of the eva lua tion  as defined  by the sponsors ? 
T h is  is ,  in e ffe c t, a m o re  p re c is e  fo rm  o f v a lid ity .
(b ) Im p o rtan ce
W hat m easu res  does the c lie n t judge to  be the  
m ost im p o rta n t ? W hat does he g ive  high s ig n ific a n c e  
to  ?
(c )  Scope
Does the eva luation  co v er a l l  the im p o rta n t and  
re le v a n t a re a s  ? Is  i t  r e s tr ic te d  in  any sense ?
(d ) C re d ib il ity
Is  the evidence to be b e lieved  by the c lie n ts , even  
i f  i t  fu lf i ls  a l l  the o th e r c r i t e r ia  ?
(e )  T im e lin e s s
Is  the eva lu a tio n  re p o rte d  in  t im e  fo r  dec is ions  
to be m ade in  the lig h t o f the find ings ?
( f )  P e rv as iven e ss
Do a ll  the people who need the in fo rm a tio n  have  
i t  a v a ila b le  to them  ? Is  i t  e ffe c tiv e ly  d issem in a ted  ?
P ru d e n tia l C r ite r io n
(a )  E ffic ie n c y
Once a l l  the o th e r c r i t e r ia  have been s a t is f ie d , is  
the eva luation  chosen the m ost e ff ic ie n t  one possib le  
in  te rm s  of t im e , m oney and re s o u rc e s  ? Is  i t  the  
s im p le s t ?
S tu ffleb e am  and his co lleagues s ta te  th a t th ey  b e lie v e  
th a t few  of these c r i te r ia  a r e  used fo r  m o st eva lu a tio n s  
th a t they have exa m in ed . I t  m ay  be th a t they fo rm  an  
unatta inab le  idea l in p ra c tic e  and th a t they  should be used 
as a se t o f cautions fo r  p ra c t it io n e rs  and g u ide lin es  fo r  
c r it ic s  of eva luation  s tu d ies . T h e  n u m b er of s o c ia l sc ien ce  
studies re p o rte d  in  the l i t e r a tu r e  w h ich  fu lf i l  a l l  o f the  
s c ie n tific  c r i te r ia  a lone and s t i l l  c o n trib u te  som eth ing  w o rth ­
w h ile  is  v e ry  s m a ll.  W ith  the ad d itio n  o f seven ad d itio n a l 
fa c to rs  the chances of a s in g le  p iece  o f w o rk  m eetin g  a ll  
of them  app ears  to be even s m a lle r .
I f  th is  p e s s im is tic  assum ption  is  su b stan tia ted  then the  
m ost im p o rta n t c r i te r ia  should be exam ined  and th ese  should  
be given the m ost w e ig h t in  p ra c t ic a l e v a lu a tio n .
O f the e leven  S tu ffle b e a m  c r i t e r ia ,  two can be co n s id ered  
as f i r s t  o rd e r  fa c to rs  -  re le v a n c e  and im p o rta n c e . W ith o u t
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th ese , a l l  the o th ers  a re  u n n ecess ary . I f  the purpose  
of the eva luation  is  not pursued by the in s tru m e n ts  and 
and the evidence gained is  not va lued  by the c lie n t  o f the  
eva lu a tio n , then an e x a m in a tio n , o f the s c ie n tif ic  c r i te r ia  
in  p a r t ic u la r ,  is  redun dant.
T h e se  two c r i te r ia  a re  a lso  those m o st re la te d  to  
the te a c h e r ’s p e rs p e c tiv e . Indeed , B eard  ( 6 ) points  
out th a t u n iv e rs ity  s c ie n tis ts  and en g in e ers  do not de 
facto  use the sam e c r i te r ia  fo r  th e ir  teach ing  as they  do 
fo r  th e ir  re s e a rc h  -  the s c ie n tif ic  c r i t e r ia .
In s m a ll s ca le  e v a lu a tio n , as  in the p resen t cas e , 
i t  becom es im p o rta n t to exa m in e  p r io r it ie s  because on ly  
a few a c t iv it ie s  out of the m any d e s ira b le  a re  p ra c tic a b le  
to p u rsu e . T h e  re s t  have to be a p p ro x im a te d  by sub stitu tes  
w hich a r e  often much in fe r io r  to those id e a lly  d e s ira b le .
T h e  E v a lu a to r as  an In s tru m e n t
I t  is  possib le  in m any c irc u m s ta n c e s  in co u rse  eva lua tion  
to  use m easu res  w hich have proved  usefu l e ls e w h e re  and  
w hich have dem on strab le  r e l ia b i l i t y  and v a lid ity  in  g iven  
c irc u m s ta n c e s . H o w e v e r, in  s m a ll s c a le  eva lu a tio n  i t  is  
often not fe a s ib le  to use m o re  than one o f such m ethods  
because o f the dem ands i t  m akes on an e v a lu a to r ’s t im e .
F o r  e x a m p le , use o f F la n d e r ’s in te ra c tio n  a n a ly s is  o r  a  
re p o r ta ry  g rid  m ethod is  v e ry  p o w erfu l in  m any s itu a tio n s  
but i t  is  v e ry  dem anding. A  dec is ion  has to be m ade on 
w h eth er co llec tio n  of in fo rm a tio n  in a n a rro w  con text has  
higher p r io r ity  than the use o f le s s  s y s te m a tic  m ethods used  
on a b ro a d e r f ro n t.
In som e s itu a tio n s , the use o f le s s  s y s te m a tic  
m ethods w il l  be in e v ita b le  on these grounds a lo n e .
H o w ev er, th e re  a r e  much m o re  p o s itiv e  grounds fo r  
the use of n o n -s tan d ard  m e a s u re s . In p a r t ic u la r ,  the  
use of the e v a lu a to r h im s e lf  as an o b s e rv e r  w i l l  be 
d iscussed .
O f a l l  the data g athering  in s tru m e n ts  in the eva lua tion  
context the m ost pow erfu l and p o te n tia lly  the m ost s e n s itiv e  
is  the e v a lu a to r h im s e lf .  In as m uch as a l l  the eva lu a tio n  
in s tru m e n ts  a r e  d e riv e d  fro m  h im , he is  the m ain  in flu en ce  
on the to ta l eva luation  p ro c e d u re . In m ost s itu a tio n s , the  
ev a lu a to r w il l  in te rp re t  the s itu a tio n  he is  due to in v e s tig a te  
and fro m  his in fo rm a l in te rp re ta tio n  fo rm a lis e d , e x te rn a l  
m easu rin g  dev ices w il l  be co n s tru c ted . In  m ost s o c ia l 
science contexts on ly the re s u lts  d e r iv e d  fro m  the fin a lis e d  
in s tru m e n ts , such, as  q u e s tio n n a ires  and in te rv ie w  sch edu les , 
w il l  be p rese n te d . H o w e v e r, the  eva lu a tio n  se ttin g  d iffe rs  
g re a tly  fro m  the re s e a rc h  co n tex t. T h e  m ost im p o rta n t  
d iffe re n c e  is  in  the q u a lity  o f data th a t is  used to  m ake  
d ec is io n s . In the re s e a rc h  se ttin g  on ly  data o f the h ighest 
q u a lity  should be used in m aking  in te rp re ta tio n s  and d raw in g  
conclusions. T h e  eva luation  s itu a tio n  is  d iffe re n t . D ec is io n s  
w ill  be m ade about a c o u rs e , no m a tte r  how good o r  bad 
the q u a lity  o f the evidence is  about a  co u rse  ; they  w i l l  
even be m ade i f  fo rm a l ev idence is  to ta lly  ab s en t.
In eva lu a tio n , a l l  the evidence th a t can be g a th ered  has  
the potentia l o f being used to in flu en ce  d e c is io n s . I f  the  
odds of m aking an a p p ro p ria te  dec is ion  about a co u rse  a r e  
in c reased  to anything m o re  than 5 0 -5 0  then the ev iden ce is  
w o rth w h ile . T h is  is  not co excuse the co lle c tio n  of in fe r io r  
in fo rm a tio n , but to suggest th a t in  m any s itu a tio n s  second  
c lass  data is  b e tte r  than no data a t a l l ,  o r  even , th a t
second c lass  evidence p e rta in in g  to the dec is ions to be 
m ade is  s u p e r io r  to f i r s t  c lass  in fo rm a tio n  about a  
p ro b lem  outside the re a lm  of im m e d ia te  d is c o u rs e .
W h ile  eva lua tion  is  not re s e a rc h , th e re  is  a need  
fo r  re s e a rc h  in to  e v a lu a tio n . T h is  is  a com plex  a c t iv ity ,  
an o rd e r  of m agnitude m o re  in vo lved  than eva luation  
studies th e m s e lv e s . In the exa m in a tio n  o f som e fundem ental 
issues in eva luation  th is  th es is  a im s  to  help  c la r ify  the  
p ro b lem  a re a  to w hich re s e a rc h  in to  eva lu a tio n  should' be 
d ire c te d .
F a lk  ana Dow ( 5 1  )  quote H e m p h ill (  61 ) on th is  point : 
"C onfidence in a conclusion , as re p re s e n te d  by the re s e a rc h  
convention im p lie d  by the g en era l acceptance o f the  
’ 0 .0 5  o r  0 . 01  p ro b a b ility  le v e l1 as the c r i t e r ia  fo r  ’ b e lie f ’ 
of a re s e a rc h  fin d in g , is  a lu x u ry  a d e c is io n -m a k e r  se ldom  
can a ffo rd . R a th e r m o re  fre q u e n tly  he faces  s itu a tio n s  
w h ere  any in fo rm a tio n  .m o re  dependable than th a t p ro v id ed  
by a ’ f lip  of the co in ’ is  d e s p e ra te ly  n e e d e d .”
E valu ation  dem ands th a t re s o u rc e s  should not be w as ted , 
c f. S tu ffle b e a m ’s e ffic ie n c y  c r i te r io n .  T h e  o b serva tio n s  
of the e v a lu a to r , even when they  a r e  not s y s te m a tis e d , m ust 
under m any c ircu m stan ce s  be reco g n ised  as. v a lid  in fo rm a tio n  
in  a  p a r t ic u la r  s itu a tio n . A n a im  of good eva lu a tio n  should  
alw ays be to m ake these o b s erva tio n s  and in te rp re ta tio n s  
e x p lic it  and open to re p lic a tio n , but w h ile  th is  is  happening . 
the course being studied w il l  change and the eva lu a tio n  
m ust keep in touch w ith  i t .
3 .7 E v a lu a to r B ias
I t  is  in e v ita b le  th a t in  a h igh ly  a p p lie d , p r o je c t -  
o rien ta te d  co n tex t, w o rk in g  w ith  re a l p ro b lem s  outside  
a la b o ra to ry , som e degree o f s u b je c tiv ity  and la c k  o f 
con tro l of p o te n tia lly  im p o rta n t v a r ia b le s  , w i l l  o c c u r .
A n (a p p a re n tly ) o b jec tive  account o f the th re e  
p ro je c ts  could be p rese n te d . I t  w ould  be in a p p ro p ria te  
though, s ince i t  w ould neg lec t e s s e n tia lly  those fa c to rs  
w hich a ffe c t th e ir  re p ro d u c ib ility . T h e  eva lua tion  s tud ies  
w e re  done as a p a r t  o f a dyn am ic  p ro c e s s . I t  w ould  not 
be possib le  to co n tro l the d iffe re n t fa c to rs  w ith o u t con­
t ro ll in g  the p rocess i ts e lf .  I t  is  not the in ten tion  o f 
these evaluatons to  do th a t. I f  a  tra d it io n a l le c tu re  
course is  being in ves tig a ted  i t  m ust re m a in  a tra d it io n a l  
le c tu re  cou rse  o th e rw ise  one is  in v es tig a tin g  som eth ing  
d iffe re n t. T h e re  is ,  o f c o u rs e , no escape fro m  th is . I t  
is  in e v ita b le  th a t the m easu rin g  in s tru m e n ts  w i l l  to  som e  
extent a ffe c t the a c t iv ity  th a t is  being m eas u red  p a r t ic u la r ly  
in  the te a c h e r-c e n tre d  approach adopted . I f  th is  is  bound to  
happen, then i t  is  d e s ira b le  th a t its  in flu en c e  is  a  p o s itiv e  
one. A g a in , th e re  is  no w ay o f g uaran tee in g  th is , bu t, i t  
should be a d ire c tio n  in w h ich  to  a im . S o m e of the p o s itiv e  
outcom es of th is  e v a lu a tio n ,a s  w e ll as g iv ing  in fo rm a tio n  
on a re a s  fo r  cou rse  im p ro v e m e n t, w ould  be in c re a s e d  te a c h e r  
aw areness  of h is  teaching a c t iv it ie s  and in c re a s e d  student 
aw aren ess  o f h is  le a rn in g  a c t iv it ie s .
One o f the d ire c t ly  un m easu rab le  in flu en ces  in  th is  
process is  the b ias o f the e v a lu a to r . T h is  can a ffe c t  not 
only the in te rp re ta tio n  of re s u lts  but a ls o  the cho ice o f 
eva luation  s tra te g y . I t  is  re la t iv e ly  s tra ig h tfo rw a rd  fo r
re s u lts  to be re -a n a ly s e d  and re - in te rp re te d  ; i t  is  
not possib le  fo r  the re s e a rc h  to be rep ea te d  using a  
d iffe re n t s tra te g y  w ith o u t an o th er co m p le te  p ro je c t . I t  
is  im p o rta n t to be ab le  to assess the deg ree  o f in flu en ce  
of the e v a lu a to r . H o w e v e r, th e re  is  no p ro ce d u re  fo r  th is  
in  the p rese n t c irc u m s ta n c e s .
S o m e o f the fa c to rs  w hich m ay  be re le v a n t to the  
e v a lu a to r 's  approach in  th is  s itu a tio n  have been m entioned  
a lre a d y , i . e .  an in te re s t  in the p ro cess  of eva lu a tio n  as  
w e ll as the products and an em phas is  on eva lua tion  
m ethodologies and s tra te g ie s . O th e rs  a r e  : a  c o m m itm e n t
to  a position of the im p o rtan ce  of a c tiv e  student le a rn in g  
in -th e  teaching process ; the im p o rta n c e  o f d iffe re n t  
percep tions of w hat is  being taught -9 an in te re s t  in in ­
novative  teaching m ethods $ an acceptance o f the  v ita l  
ro le  of students in  the im p ro v e m e n t o f teach ing  ; a  d is lik e  
and d is tru s t o f p rese n t exam in atio n  m ethods j and an 
acceptance of the p o s s ib ility  o f ra d ic a l change in  the  
teaching and le a rn in g  s itu a tio n  as being the m in im u m  change  
n ec essa ry  fo r  s ig n ific a n t im p ro v e m e n t in  le a rn in g .
M any o th e r fa c to rs  m ay w e ll be re le v a n t, such as  
age and p rev io u s  educational e x p e r ie n c e . T h o se  fa c to rs  
reg ard e d  by the e v a lu a to r as having im p o rta n c e  have been  
s ta te d .
Th ese  can only co ver som e o f the b ias  e f fe c ts . A n  
a lte rn a tiv e  s tra te g y  to e lic it , the  e ffe c ts  m o re  r ig o u ro u s  
would be fo r  re p re s e n ta tiv e s  of groups holding d iffe re n t  
value positions to co n trib u te  s ta tem en ts  of p e rc e iv e d  
eva lu a to r b ia s . T h is  approach is  w o rth  a p ro je c t o f its  own 
and i t  cannot be adopted in the p re s e n t study as i t  is  not 
l ik e ly  that such d iv e rs e  groups as those re q u ire d  could
adequate ly  be se lec ted  by the p rese n t e v a lu a to r  fro m  
his own va lue  p o s itio n .
S u m m a ry
T h is  ch ap te r has a im ed  to d raw  a tte n tio n  to the fa c to rs  
im p o rta n t in the p ra c tic a l context o f eva lu a tio n  re s e a rc h ,  
p a r t ic u la r ly  in a u n iv e rs ity . S o m e fa c to rs  have been 
s ta ted , but i t  has not been possib le  fo r  s y s te m a tic  
e m p ir ic a l evidence to be assem b led  to su p p o rt th e ir  
s ta te m e n t. T h e y  a re  re g a rd e d  by the au th o r as  having  
s u ffic ie n t im p o rtan ce  to w a r ra n t  th e ir  in c lu s io n  on these  
grounds a lo n e . M o s t o f them  cannot be c o n tro lle d  o r  a lte re d  
by an e v a lu a to r : to do so w ould  be to  change the  re s e a rc h .
F o r  th is  reason  i t  is  e ss en tia l th a t eva lu a tio n  re s e a rc h e rs  
should develop w ays o f m o n ito rin g  and docum enting th e m .
O nly in  th is  w ay w il l  the im p o rta n c e  o f eva lu a tio n  evidence  
be ab le  to be judged by the people who have in it ia te d  i t .
PART II THE CASE STUDIES
C h ap te r F o u r : A n In tro d u c to ry  P h ys ics  L a b o ra to ry  C o u rse  
C h ap te r F iv e  : A n  In tro d u c to ry  B io logy L e c tu re  C o u rse  
C h ap te r S ix  : Quantum  M echan ics  and a New  T each in g  M ethod
Part II presents the three case studies.which form the
core of the thesis and represent the empirical evaluation
on which the discussions of evaluation are based.
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Each study has an introduction which briefly describes 
the context of the course that was examined. Details of the 
structure and organization of the course are given and some 
of the constraints that were faced by the evaluator are 
described. These constraints are those pertaining to the 
particular course or type of course rather than the general 
constraints of the university context mentioned in chapter 
three. A section has been included entitled 'Rationale for 
Choice*. . In this an attempt is made to determine why the 
particular course was chosen for evaluation. The choice of 
course relates closely to the constraints of the situation 
and it can be thought of as a description of the initial 
context which faced the evaluator.
Some of the studies include a section on previous work 
related to the teaching problem or teaching method where this 
is directly relevant. The evaluation approach adopted is 
presented with the procedures, results and analyses. The 
immediate outcomes of the studies are discussed and each 
chapter concludes with a reflective assessment of the final 
outcomes and limitations of the evaluation.
There is an inextricable relationship between general 
problems found in evaluations and in particular problems and 
issues in the. studies reported in the following chapters.
The chapters are presented in a style which relates the two 
throughout. In many ways it represents the dialogue that an 
evaluator has with himself and his colleagues when deciding 
on a particular strategy in a given situation.
4. CASE STUDY I: AN INTRODUCTORY PHYSICS LABORATORY
4.1 Introduction
This chapter gives an example of a course evaluation 
which was developed to provide information about a first 
.year physics laboratory course that could be used to provide 
a basis for course improvement.
In the course which was examined certain innovations 
in teaching methods had been introduced. These included the 
use of tape/slide/film presentations (49), and self-service 
programmed experiments (24). There was a commitment to 
innovation on the part of one group of staff who were 
responsible for the course, and this group was also committed 
to evaluation, but less strongly.
The problem which was originally formulated in this case 
was to devise a method of evaluation that could be used to 
examine the innovative and the traditional components of the course 
from the same viewpoint. This could have introduced a great 
difficulty: if the innovative and traditional components of 
the course aimed at achieving disparate goals then-viewing 
them from the same position might lead to a misrepresentation 
of one of the types of experiments. One group of experiments 
might be judged as failing in terms of goals that the designers 
of these experiments had rejected. However, this situation did 
not arise as staff agreed that it was necessary that the new 
experiments succeeded in achieving new goals and that they had 
also to be shown to be worthwhile from the perspective of the 
established aims of laboratory work.
The initial problem was set:' what are the established 
aims of laboratory work in physics? The answer to this is not 
obvious. Although some work, had been done on the aims of 
physics laboratory work in universities in the U.K. (34 ), the 
aims developed, and the results produced by that study could 
not be presumed to be directly transferable to the evaluation
situation of the course at hand. Thus some time was devoted 
to a consideration of the teaching'aims in first year physics 
laboratories.
The Course
The course was studied i n  1969 and 1970.  It was a first 
term, first year laboratory course in physics provided for 
students studying physics, physical science, electrical 
engineering and metallurgy. It was part of a common two term 
course for these students organized jointly by four departments. 
Each department provided a laboratory course in its own subject 
area which was taken by students in all departments. The overall- 
course aim for these activities was to show students something 
of the kind of laboratory activity appropriate to each subject.
The physics laboratory contained, for example, physics 
experiments supposedly typical of the kinds of subject matter 
and kinds of activity that physics students would study in 
later courses. Each laboratory course took four sessions of 
four to five hours, each during one term.
The physics laboratory was composed of the following : 
two experiments each taking one session to complete, one 
experiment of one session using a programmed script involving 
tape/slide and film sections, and finally a group of four to 
five experiments comprising one session. The first two were 
known as traditional experiments as they conform to the norm 
for experiments in physics laboratories. That is, they have 
a script giving instructions on what students should do and 
things they should investigate without specifying performance 
levels, and often a collection of apparatus that has to be 
assembled by the student is provided. A demonstrator is 
available to discuss problems and- generally help the student 
complete the given instructions. The experiment using tape/ 
slide/film was not included in the evaluation as it was the 
subject of an independent investigation (63): it will not be 
discussed further. The final group of experiments were known 
as self-service experiments as they were designed to be
performed without the presence of a demonstrator. They had 
specific behavioural objectives, programmed scripts, 
pre-assembled apparatus, and were each designed to take about 
one hour to complete.
Specific Constraints
In addition to some of the general constraints on 
evaluation activities mentioned in Chapter there are 
some affecting laboratory courses in general and this course 
in particular.
Firstly, it is generally recognized (see 4-5) that in 
laboratory situations it is difficult to assess student 
performance. It requires a large investment of time and 
resources and the demand on students may be of the same order 
of magnitude as the course itself. So simple measures of 
student performance are difficult, if not impossible,to 
obtain. As there was a tight schedule of activities planned 
for the course additional time was not available for this 
purpose and it was judged extremely unlikely that if such time 
was requested it would be given. •
; Secondly, it is common in a laboratory course that, 
unlike a lecture course, many staff are responsible for 
running the course. It cannot be assumed that all staff have 
identical aims for the course. In this case the number 
involved was seven. These were drawn from two departments and 
they fell into two groups. One was committed to innovations 
and they were responsible for introducing new types of 
experiments into the course; the other was composed of the 
staff who were formally responsible for the course, they had 
been concerned with the design and administration of the 
course prior to the introduction of the new experiments.
Finally, there was a constraint due to a particular role 
conflict on the part of the evaluator. The evaluator was 
identified with the group of innovators and he had in the
previous year (1969) been involved in the design of some
of the self-service experiments. From the perspective of 
some of the staff he may have been regarded as having a prior 
committment to a particular outcome of evaluation, that is, 
the validation of the self-service experiments. However, the 
evaluator was not conscious of this interpretation at the 
time, or of the possible role conflict that may have existed.
4.4 Rationale for the selection of the course for evaluation
"Why was this course chosen to be evaluated? If it war* 
a special case, are the findings in any way transferable to 
other courses? There are many reasons why a particular course 
is selected for attention. These are both formal and informal. 
.It is necessary to examine them closely in order to check that 
the conditions under which the evaluation took place were 
not so unique that no conclusion can be drawn about the 
evaluation of any other course.
The initial reasons for choice of the course do not stand 
unaltered by time and by the interaction of the evaluator with 
the staff* and students in the course. The reasons the 
evaluator continues with his investigations are not necessarily 
the same as those that encouraged him to start work on the 
evaluation.
The prime reason for choosing the course was that it was 
readily available. Innovations had been established in previous 
years by the evaluator and his colleagues, and the rest of the 
staff were tolerant of exploration. The evaluator had worked 
with these people before and was familiar to them. Also , he 
had experience in the same laboratory course as a designer and 
demonstrator and had been taught in a similar course as a student 
by many of the same staff.
Convenience was not the only reason. A challenge was 
presented by the fact that as previously indicated it would 
not be possible to use student performance data as one of the 
measures of course effectiveness. A great deal of co-operation
and effort on the part of the staff involved-would have been 
necessary to make this possible. The experiments were of 
different styles, and the objectives of the traditional 
experiments had not been stated. Most importantly the 
course was so short that the introduction of tests of student 
performance would have meant removing a large proportion of 
the course. This was not desired by. any of the parties 
concerned. The evaluation had to take place within this 
setting without the performance data. This indicated that a 
novel approach would have to have been adopted and this 
provided the challenge.
Finally, an intensive investigation had taken place in 
the previous year by the evaluator. A study had been made of 
student opinion about the course and information about this 
had been presented to the course organizers. The staff were 
interested in the findings, but they were not moved to act on 
them in any way. In part this can be attributed to the nature 
of the exercise: it had not been designed to facilitate course 
changes; and in part to the method of presentation of the 
results: no expectation of. change was announced. The partial 
failure of this exercise had developed the determination that 
the course should be evaluated in such a way that information 
could be made available to staff that was suitable for 
facilitating changes in the course that could be indicated 
and implemented easily.
These considerations imposed the initial constraints on 
the evaluation. There would be no intensive study of student 
opinion; there would be an emphasis on simple, easily 
interpretable, measures that demanded little time from staff 
and students; and the data would be of a kind that could be 
rapidly processed to enable quick-feedback of results to the 
staff who would have to make the decisions. In addition, one 
other component was added. A conscious effort would be made 
to devise measures that were not entirely situation specific 
and that had potential of being transferred to other courses. 
This was in anticipation of a future evaluation. (Reported in 
the next chapter).
Other work in Laboratory Teaching
The literature on laboratory teaching has been extensively 
reviewed by Tremlett (.155)* He covered work in the sciences 
and engineering particularly in Great Britain and the United 
States. He concludes, "Criticism (of laboratory teaching) 
has neither been limited to a single institution, nor even to 
the educational practice of one particular country. Instead, 
these criticisms were apparently symptomatic of an approach to 
tertiary level laboratory teaching internationally".
Much has been written about specific innovations in 
teaching in the laboratory. See, for example, Read (109),
Black Dyson and O'Connor (12), Elton, Hills and O'Connell 
(49 ), and Conway and Mendoza (57 ) on physics laboratory work 
in the United Kingdom. However, very little has been the 
subject of evaluation, although both Black, Dyson and O'Connor, 
and Elton, Hills and O'Connell (49 ) have included records of 
student comment.
Rather more has been done ■ concerning the aims of laboratory 
teaching. Chambers (55 ) pat the question "what use are practical 
physics classes?" His study of this led him to look at some of 
the declared aims of physics laboratory teaching in the United 
Kingdom. In 1965 he published (54) the results of a survey 
of the aims of physics laboratory work which asked staff in 
all the physics departments in the country to rate the 
importance of eleven aims of their laboratory teaching on a 
ten point scale for first, second and third year courses. See 
Fig. 4*1 for the first year results. A follow-up study eight 
years later also looked at the ratings of students who had 
completed a physics degree and who were asked to rate the 
importance of the eleven aims for- their course.
Lee 6) engaged in a similar exercise for mechanical 
engineering laboratories. He concludes (75) "Criticisms 
of practical work in undergraduate mechanical engineering 
education arise because the aims and objectives of the 
different procedures are ill-defined and confused,even in the
Mean Rating 
on 11 point 
scale 0-10
1. to foster 'critical awareness1 (e.g. the 7.5
extraction of all information from the
data; the avoidance of systematic 
errors)
2. to stimulate and maintain tne students
interest in physics 7.5
5. to familiarise the students with
important instruments, devices and 6.8
techniques (e.g. C.R.O., transistors,
vacuum techniques)
4. to train them in handling data 6.7
5. to train them in writing reports o: i 6.5
experiments
6. to train them in keeping a day-to-day 5.9
laboratory notebook.
7. to enable staff and students to meet 4.6
and talk informally
8. to illustrate and drive home material 5.1
taught in lectures
9. to train in simple aspects of experimental 
design
5.1
10. to teach some 'theoretical' material not 2.7 
included in the lectures
11. to impart manipulative skills (e.g. 1.5 
soldering, glasswork)
Results of Chambers (1965) survey of the aims of first year 
physics laboratory teaching.
Rank
order
1
1
5
4
5
6 
8 
7
9
10
11
FIGURE 4.1
minds of academic staff". This concurs with Tremlett (J55) 
who, without reference to Lee and in a different subject 
area, chemistry, points out, 'ifacuity views not only did 
not agree on the same laboratory aims for comparable courses 
in different institutions, but that disagreement existed 
within the same institution and even between faculty teaching 
in the same laboratory class. There was also evidence to 
suggest marked differences of opinion about the relative 
importance of aims which were held in common". He concludes 
almost identically to Lee, "although some limited agreement 
on certain aims has been identified, it is the author's 
contention that much of laboratory criticism has arisen 
because the aims of laboratory experience are ill-defined 
and confused. It is suggested that faculty need to be'much 
clearer about the aims of the laboratory work they provide." 
Tremlett also surveys the literature on student opinion of' 
laboratory work. He deduces, "laboratory aims which students 
recognised were often at variance with those intended by 
faculty", and suggests, "the reasons for this are not entirely 
clear, but are thought by the author to arise from students' 
inadequate awareness of faculty intentions. Either those 
intentions are not stated sufficiently explicitly for their 
recognition by the students, or they are omitted altogether" .
Approach Adopted
The evaluation of the present physics laboratory course 
adopted a perspective based on the declared aims of laboratory 
teaching. This approach was stimulated by the initial work 
by Chambers and by Lee and intended to take their work further 
by applying it to the evaluation of a particular course. It 
was hoped that an approach in such terms would meet the two 
aspirations mentioned in the rationale. Namely, that there 
would be an outcome of practical use and that there would be 
some transferability of the. method.
A start was made by interviewing all the staff involved 
in the laboratory, seven in all. These were open-ended 
interviews around the theme of "what should be the aims of
laboratory work for first year students". An attempt was 
made to .extract a list of the aims of laboratory teaching 
from these interviews.
These lists together with the aims provided by Chambers, 
and with some of the Lee aims appropriate to physics were 
assembled to produce a final list of twenty-three. These 
are given in Figure 4.11. No attempt was made to ask 
students what aims they thought should be included in such 
a list. It was felt that it was most appropriate that the 
aims should be in terms of a staff viewpoint, rather than 
a student one as this would give a greater chance for any 
subsequent findings to be acted upon.
These twenty-three aims provided the framework for 
the evaluation. Staff and students were asked about the 
course in terms of them. It was expected that areas for 
improvement could be deduced from the differences in 
perception of these aims by the two groups.
4.7 Procedure
| A questionnaire was prepared which asked staff and 
students to rate the importance of each of these aims on 
the different parts of the laboratory course. They were 
asked to rate them on a five-point, scale from 1 (not an aim) 
to 5 (very important aim) for the two types of experiment - 
the traditional and the self-service type. Examples of 
particular experiments were given in case students did not 
understand^  the use of the words traditional and self-service. 
Staff were asked to rate those experiments that they were 
sufficiently familiar with to feel competent to judge.
Both groups were also asked to rate the importance they would
give to each aim in their own ideal first year physics 
laboratory course. This questionnaire was sent by internal 
post with a covering letter to the staff who had been
involved in the course, and to all the physics students who
had taken the course. All replies were anonymous so that a 
follow-up or a reminder was impossible. In addition a similar
1. to in s t il l  confidence in  physics
2 . to teach bas ic  p ra c tic a l s k il ls
3 .  to  fa m il ia r is e  students w ith  im p o rta n t s tan d ard  
apparatus and m eas u rem en t techniques
4 .  to i l lu s tra te  m a te r ia l taught in  le c tu re s
5 . to teach the p rin c ip le s  and a ttitu d es  of doing  
e x p e rim e n ta l physics
6 . to t ra in  students in observation
7 .  to t ra in  students in  m aking deductions fro m  
m easu rem en ts  and in te rp re ta tio n  of e x p e rim e n ta l 
data
8 . to use e x p e rim e n ta l data to so lve  s p e c ific  p ro b lem s
9 . to t ra in  students in  w r it in g  re p o rts  on e x p e rim e n ts
10. to t ra in  them  in keeping a d a y -to -d a y  la b o ra to ry  • 
notebook
1 1 . to t ra in  in s im p le  aspects o f e x p e rim e n ta l design
12. to p ro v id e  c lo s e r  contacts between students and  
acad em ic  s ta ff
13. to s tim u la te  and m a in ta in  s tuden ts ’ in te re s t  in  physics
14. to teach som e ’th e o re tic a l' m a te r ia l  not inc luded  in
le c tu re s
15. to fo s te r  ’c r i t ic a l  a w a re n e s s ’ (e g . e x tra c tio n  of a l l
in fo rm atio n  fro m  the data ; the avo idance o f s y s te m a tic  
e r r o r s )
16. to  develop the studen ts ’ s k il l  in  p ro b le m  so lv in g  in  the
m u lti-s o lu tio n  s itu a tion
17. to s tum ula te  the conditions in  re s e a rc h  and develo pm ent
la b o ra to r ie s
18. to  p rov ide  the student w ith  a s tim u la n t to  independent
th inking
19. to show the use of ’p ra c t ic a ls ’ as a p ro ce ss  of d is c o v e ry
2 0 . to dem on stra te  the use of an e x p e rim e n ta l m ethod as an
a lte rn a tiv e  to the a n a ly tic a l m ethod of so lv in g  p ro b le m s
2 1 . to  fa m il ia r is e  the student w ith  the need to  co m m u n ica te
techn ica l concepts and solutions
2 2 . to p rov ide  m o tiva tio n  fo r  the student to a c q u ire  s p e c if ic
knowledge
2 3 . to help the student to b ridge the gap betw een th e o ry  and
p ra c tic a l
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questionnaire was sent to all staff in the physics department 
asking them to rate the aims in terms of their importance in 
their ideal of a first year physics laboratory course.
There was a good response from the staff. All seven 
involved in the laboratory and 87$ altogether (n = 20) replied.. 
Sixty per cent (n = 24) of the students replied, so there is 
a possible source of error here.
Results and Analysis
The assumptions behind the analysis of results were as 
follows. These govern the form of presentation:
1. If there is a divergence between the ideal aims of a
course as expressed by staff and the aims perceived by
staff in the actual course, then an improvement can be
facilitated by modifying the course so as to bring its 
aims closer to the ideal aims.
2. If there is a divergence between the ideal aims of a
course as expressed by staff and by students, and if 
staff feel that their set of aims are to be pursued, 
then it becomes part of the teaching process to modify
• the ideal aims of the students so as to bring them into 
closer agreement with those of the staff.
These assumptions are valid only if there is a 
substantial agreement on the aims within each group (see 
section 4* 10 ).
From the returned questionnaires the average rating for 
each group for each aim were calculated. For ease of 
discussion these'will be referred to as follows:
•Ideal aims Aims of actual course
Traditional Non-tradilional
a) all teaching staff R.
b) laboratory 
teaching staff
c) students R.IS R.TS ^ S
* included in the total number of staff
Where R^ _. represents the set of results'for the subject 
of the aims, i and the group of respondants, j. i = I(aims 
for ideal), T (aims for traditional), N (aims for non- 
traditional, self-service).
j = A (all teaching staff), L(laboratory staff), S(students).
The issults were analysed in two ways, both in keeping 
with the principle of simplicity. Firstly, an overall measure 
of agreement/disagreement between the various groups was taken. 
As the two end points were fixed, i.e. no importance, and great 
importance - the scale was taken to approximate to an interval 
scale, thus enabling a product-moment correlation coefficient 
to be calculated between pairs of ratings (72, 73 )• These
coefficients are tabled in Fig. 4.2.
Secondly, each aim was considered separately and 
differences between the ratings given by various groups were 
studied. A form of presentation was chosen which, although 
it eroded the original data a little, produced a display that 
facilitated easy discussion of the differences between groups. 
For each group the means for each aim were converted to a 
rank order. The ranking of aims was then plotted graphically 
to show the differences between the groups of staff and 
students for each component of the course, , and also the rating 
of ideal aims. Staff and student's ranking of (a) the ideal 
aims of a first year laboratory course, (b) the aims of the 
traditional experiments and (c) the aims of the non-traditional 
experiments are displayed in Figs. 4.3> 4.4, 4.5
FIG. 4.2
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Perfect agreement between staff and students would be 
represented by each aim lying on a line passing through the 
origin at 4-5°. This is shown and labelled the line of agreement. 
A measure of the disparity between the two groups can be 
obtained by examining the distance from the line of each aim.
For example,in Figure 4.3 aims 9, 10 and 13 all lie at a 
distance equivalent to a difference of greater than 10 places 
on the ranking scale. In Figure 4.4 aims 9* 17, 19, 21 and 
23 all fall outside this limit, and in Figure 4.5 only aim 21 
is outside. This tends to indicate that there is most 
agreement between staff and students on the aims of the non- 
traditional experiments and least agreement for traditional 
experiments, and using this measure of extremes, the ideal 
aims fall between the two. This agrees with the results of 
the general measures provided by the correlation coefficients 
where the respective coefficients for non-traditional, 
traditional and ideal are 0.67, 0.23 and 0.66.
Figures 4.6, 4.7, 4.8 and 4.9 give an alternative 
presentation of the rankings of aims and it is from these 
graphs that additional information about discrepancies between 
aims is derived. Agreement between staff and students, and 
between ideal aims and aims of the actual courses would in 
each case be represented by points at the origin of axes.
In practice statistical errors would require this point to 
be replaced by a circular area centred at the origin.
Individual aims can be examined, therefore, in terms of their 
distance from the origin.
In Figures 4.6 and 4.7 aims situated in the first 
quadrant have been rated as being of less importance than the 
ideal for both staff and students i.e. both groups rate these 
aims as being under-represented in the present course. For 
aims in the third quadrant the opposite would be true - both 
staff and students agree that a particular aim has greater 
emphasis in the present .course than the ideal.
13
Staff RlA- R t l
t 20
19
X
17
x
12x
I
16x
10
X l4
xll
15X 10X
R is - R ts
Students
X2
6 x &7
22?
X20 X5 
*18
10
x21
-10 23
•*■-20
20
9x
Differences in the aims of traditional experiments for staff and students 
relative to each groups conception of ideal aims.
F ig .  4 .6
Staff R ia-R nl  
20
4 x
10
13 A 99 I X  . X X22
*  16 ¥12
8 x
M L
X20
*3
14x
R is - R ns
Students
“10 15 2*  ^9X
7X
X
23
1 (T
l l x
-10
x9
1-20
10 X
21
20
Differences in the ranking of the aims of non-traditional experiments 
for staff and students relative to each groups conception of ideal alms.
F ig .  4 .7
Ideal RlA-RlS
t  20
- -  10
*19
11
X
1 
X
8
X
4 X
Xl6
-10 3 18 X X ^7
12 6
15
X 5
X
10
X
*20
X2
X22
17
X
14
-X-
23
10
- ■  -10
9X
±  -20
Rtl-  Rts
Traditional
20&
Differences in the ranking of the ideal aims and the aims of the 
traditional experiments, for staff and students.
F ig .  4 .8
Ideal RlA -RlS
t  20
- 1 0
4
X
1
X
8
X 16
X
17
X
13
X
I 2
2 19 X20
X X
11
O X Non-traditional
H —   — (
10 n  o 20
H n l - H ns
21 k
20 -10 X X
12 15
X X
7 6
10X
+ -10 
X9
J - -2 0
5 X
Differences in the ranking of the ideal aims and the aims of the 
non-traditional experiments, for staff and students.
F ig .  4 .9
In the second and fourth quadrants aims are found on 
which there is a disagreement between staff and students on 
whether the aim is under-represented .or over-represented in 
the present course. In the fourth quadrant for example, 
there would be aims which students would agree to be over­
represented and staff under-represented in the course.
In Figures 4.8 and 4.9 aims situated on the horizontal 
axis are those on which staff and students agree in the 
ideal case, and aims on the vertical axis are those on 
which staff and students agree foT> either the traditional,
(a), or non-traditional, (b), experiments. Therefore, aims 
in the first quadrant are those which staff thought were more 
important than students for both the ideal and present courses, 
and vice versa for the third quadrant. The fourth quadrant 
would, for example, include aims which students would agree to 
be more important than staff in the ideal cases, but which 
they thought were less important than staff in the actual 
course they received.
This form of graphical representation allows for 
discussion 'of individual aims, and can be used to deduce 
detailed information about the course from the points of 
view of staff and students.
Examination of a single aim will provide an example of 
the procedure that may be adopted. Take aim 1, "to instill 
confidence in physics", it is rated of equal importance by 
staff and students in an ideal course, 11th or 12th out of 
23 (Figure 4.3). In the traditional experiments it is rated 
more highly by staff i.e. 12th, than students, 19th (Figure 
4.4) t and in the non-traditional experiments the difference 
is even greater - 5th as opposed to 15th (Figure 4.5).
Turning to Figure 4.6, aim 1 is situated on the student 
ordinate, i.e. staff give it the same ranking for both the 
traditional component and the ideal, students, however, regard 
it as being under-represented in the traditional course
relative to their ideal by 8 places. For self-service 
experiments, Figure 4.7, staff think aim 1 to be over- 
represented in these experiments relative to their ideal,
7 places, but students again think it to be under­
represented, though only by 4 places.
In Figure 4.8 aim 1 lies close to the horizontal axis
indicating that staff and students agree on its relative 
importance in an ideal course, but in the traditional part 
of the course students think it under-represented compared 
to staff by 7 places. For the self-service experiments, 
Figure 4.9, there is a similar finding - students think aim 
1 is under-represented in this component by 10 places.
The information provided can be used in many ways for 
the purposes of course improvement. If there is high 
agreement on the aims within each group, then a discrepancy 
between the ratings of any given aim by the two groups, or 
between the ratings of the aims of a part of a course and 
the ideal aims, suggest a need to study the particular aim 
more closely. This may require the transmission of the 
significance of an aim from staff to students or vice versa, 
it may involve a modification of a part of a course so that
an aim is more apparent and it may require discussion amongst
staff, and between staff and students to clarify what the 
discrepancy is thought to be due to and what changes can be 
made on the basis of this. In this study there is high 
agreement between staff and students on the ideal aims of a 
course, so that potentially improvements can be made from 
the points of view of both groups.
4.9 Outcomes
The preceding section outlined a method for handling 
the results of an aims questionnaire to provide information 
for course improvement. These ideas and suggestions were 
incorporated in a report to the staff concerned with running 
the course. The report produced reactions from many of them.
The reactions were in terms of ambiguities in the wording of 
the report and minor inaccuracies on points of detail. The 
author had discussions with the staff involved in the course. 
During these little or no mention was made of the use to 
which the results could be put. In short thi3 study resulted 
in no action to improve the course that was being investigated.
However, it did meet its original aim of providing an 
evaluation of the two types of experiment from the same 
perspective. A method was developed that assessed the staff 
and students perceptions of both styles of experiment in terms 
of the established aims of physics laboratory work.
The outcomeaof the study were thus both positive and 
negative. Evidence was obtained about the course, but when 
presented to the staff it did not lead directly to course 
improvements.
Factors which influence the implementation of evaluation 
findings are crucial to any study. It is a waste of time and 
resources to engage in an activity designed to produce change 
if no change results. It may be though, that the study of a 
failure of this kind can illuminate some basic problems in 
the.evaluation process.
An analysis of the factors behind this outcome cannot 
be objectively made by the present author. However, some 
factors seemed pertinent at the time, and three years later 
many of them still seem important.
The two important factors that emerge from this study
were:
1. The evaluation was not sponsored directly, or initiated 
by those people who were responsible for implementing 
possible results. It was initiated and carried out by 
an external agency i.e. from an evaluator from another 
department in the university. The staff involved in 
implementation were ready guinea pigs for the research
that was done on them, but they were not in the position 
of control or active influence on the strategies and
procedures that were adopted.
2. The consumers of the research, namely, the staff involved
in implementation, were not committed to any change on 
the basis of the evaluation findings. In this particular 
course the innovative staff were not in the position of 
decision makers. They were in the position of being 
allowed to do only what the controlling staff consented 
to. It may be, if the controlling staff. were presented 
with a new experiment that could easily be substituted 
for an existing one, they would allow the change. They 
were not committed to be personally involved in the change 
process, however.
The second point is confirmed by Dow (152) who has stressed 
the necessity of prior commitment to change on the part of the 
agency who were the consumers of the evaluation. In both the 
case of Dow and the present study the consumers were university 
teachers.
These factors emerged from the failings of an empirical 
investigation, but they can also be seen from an ethical 
standpoint. They raise the questions ’Should formative 
evaluation be tolerated in a situation where it is imposed 
on the prospective consumers of it1? ’Should evaluation be’ 
used as a covert strategy to impose change on those unwilling 
to engage in change activities'? These issues did not arise 
in the form that they are stated here because the evaluation 
agency did not have sufficient power or control over the 
situation. They may well arise if course evaluation is 
prescribed by authority.
Despite the apparent failure of the study to meet its 
own main aim, that of effecting course improvement on the 
course that was being evaluated, there were some subsidiary 
outcomes. The first was empirical, and the second relates
to a theoretical issue concerning models of evaluation.
Firstly, the evaluation results reported here were used 
to effect a course improvement. A year later the self-service 
experiments were removed from the laboratory course without 
explanation. They were immediately'adopted by another 
department who were involved in the same common course. In 
effect this meant that the same students did self-service 
experiments, but in a different course. This change allowed 
the innovative staff to restructure the part of the course 
that was allocated to these experiments. They took as their 
basis the results of the evaluation that related to the self- 
service, or non-traditional experiments. Aims for the sub­
course were selected from those aims that both staff and 
students rated highly for the self-service experiments, and 
for the ideal course. Specific objectives for individual 
experiments were related to these overall aims and students 
were invited to design their own course. consisting of self- 
service experiments by selecting experiments which/ gave a good . 
coverage of the overall course aims. An evaluation of this 
system is reported by O’Connell, Fenton and Boud (95 )•
Secondly, it was found that there was a high degree of 
agreement both between staff and students, and between staff. 
This is in apparent contradiction to the statements of Lee (7 5 ) 
and Tremlett (135) Hooted in section 4.5. However, it is 
important to look more closely at the contradiction. If we do 
so we find that the term "aims" is not being used in the same 
closely defined fashion. In the chapter on models of 
evaluation, hierachies of aims and objectives were discussed 
(7 0), and it was pointed out that it is more likely that 
agreement about general aims would be present, than for 
specific objectives. This implies that at one level of 
discussion a group of, say, university teachers would agree 
about the aims of a course, but at another level they may well 
disagree. If this is the case then it is important for 
evaluation activities to be directed at the level of aims and 
objectives where there is agreement between members of a given
group, but dissention between groups. Under these conditions 
fruitful discussion between groups is possible, and attention 
is drawn to real differences rather than differences in 
emphasis.
10 Statistical Footnote
One of the assumptions of the analysis in section 4 was 
that there was a high level of agreement between the rating 
of each group. This is an assumption that needs to be tested. 
It also leads to a consideration of two properties of a 
questionnaire that should be examined before reliance is 
placed on the results that are produced. These are reliability 
and validity :
4.10.1 Reliability
The reliability of a scale is a measure of the consistency 
with which the scale measures a property. Various measures of 
reliability are available (5 2); in this case a form called 
split-half reliability was used. This enables an estimate of 
reliability to be obtained from a measurement at one point in 
time.
The results for each group on the aims questionnaire 
were randomly divided into two, and a product-moment 
correlation coefficient, r, was calculated for the ratings 
on each pair of samples. From this a split-half reliability 
coefficient, R, was derived using the Spearman-Brown formula
(5 2 ) :
E = 2r_
1+r
The results of these calculations for both groups are shown in 
Figure 4 .10.
In addition to this an additional check on the reliability 
was obtained for the staff. Each member of staff was asked 
on the questionnaire to state whether they regarded themselves
Figure 4.10
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Rating r R r
% A o.74 0.85 0.67
Staff(n=20)
SAMPLE A SAMPLE B
r_ R r
o.66 0.79 0.60
RTS 0.53 0.69 0.65
^RS 0.60 0.75 0.53
Students (n = 24)
R
0.80
R • 
0.75 
0.77 
0.69
Product moment correlation coefficients and reliability 
coefficients for random split-half groupings.
as primarily experimentalists, or theoreticians. It would 
he expected a-priori that there would he some difference in 
the ratings of the aims of an 'experimental course between 
these two groups. The means for each group were calculated 
as before, and the product moment correlation coefficient 
of 0.88 was obtained between these means. This gives a 
reliability coefficient R = 0.94.
4.10.2 Validity
A common way of assessing the validity of a set of 
educational aims or objectives is to get a group of outside 
judges to examine the list of aims which have been prepared 
and to ask them to assess this list in terms of whether they 
are meaningful and consistent aims for the type of course 
under discussion (1 *14) - In the present case, however, this 
method is not applicable. Some of the aims were taken from 
previous interviews with the same staff who rated them in 
the questionnaire, whilst others were collected from the work 
of Chambers and Lee both of whom had derived them from similar 
sources. The aims in this context are in a sense self 
validated so that external judgement would therefore be 
inappropriate.
A partial check on the completeness of the list of 23 aims 
for the particular groups that rated them was made though. On 
each questionnaire in addition to the 25 aims already mentioned, 
two spaces were left at the end of the list and respondents 
were given the opportunity to fill these gaps with aims of 
their own choice. In the staff group only two gave additional 
aims, and in the student group only three included other aims, 
of which only two were considered to be at all serious. Two 
physicists independently of the author examined these aims.
They thought them to be not significantly different from aims 
already on the list.
4.10.5 Other evidence of Reliability
The laboratory aims questionnaires has been tried in 
other circumstances to the one described. In two of 
these situations it was possible to collect evidence 
pertinent to the reliability of the scales. These 
investigations took place in (a) the first year physics 
laboratory course of a new university, and (b) the first 
year physics laboratory course for students taking physics 
as a minor subject in a provincial university. These will 
be referred to as course A and course B.
4.10.(5)1 Course A
An aims questionnaire was administered to all first 
year and second year students in the department at the end 
of the spring term. First year students at this time had 
completed two terms of a physics laboratory course, second 
year students had completed the same period in the second 
year laboratory. It had been two terms since the second 
year students had experienced the first year course which 
was to be examined. Amongst other things, both groups were 
asked to rate tne importance of the same list of aims of 
laboratory teaching on the same scales as before. Namely, 
the importance of aims in their actual first year laboratory 
course, and the importance these aims would adopt in their 
ideal first year laboratory course. A report of the findings 
of this investigation is available elsewhere in an internal 
report . However, two aspects relate to the reliability, 
of the aims questionnaire scale. Firstly, what do the split- 
half coefficients show, and secondly, is there any difference 
between the first year students ratings and those of the 
second year students looking back on essentially the same 
course?
Figure 4.11 shows the correlation and reliabilityresults 
for two split-half random samples. Figure 4.12 shows the 
correlations between first and second year ratings for both 
the actual and ide$l courses.
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These figures support those found for the original 
aims questionnaire results. It may reasonably be assumed 
that the questionnaire is a reliable, measure in Course A.
4.10.(3)2 Course B
In this case an aims questionnaire was administered 
two years running to the students in a first year subsidiary 
physics laboratory course. During this time changes had 
been made to the subject content of the course in order to 
up-date it. However, no change had been attempted in the 
aims for the course. Students were asked to rate the actual 
laboratory course they were attending, and also their ideal 
first year physics laboratory course in terms of the importance 
of the aims in the aims questionnaire.
• For both years split-half reliability coefficients 
were calculated. In 1972, though, instead of dividing the 
groups randomly,' they were chosen on the basis of their major 
subject : chemistry, mathematics and mining engineering. 
Coefficients ranged from 0.88 to 0.98 for both the actual 
course, and students rating of the ideal. In addition, a 
comparison between the ratings in 1972 and 1973 was made. 
Correlation coefficients and reliability coefficients were 
calculated between these two ratings. They were found to be 
high. See Figure 4.15.
>
The evidence from both Course A and Course B supports 
the assumption of the reliability of the aims questionnaire 
scales. In both courses the questionnaire was administered 
in a normal laboratory period, and the response rates were 
100$, of those students attending the laboratory on that. day. 
This represents 90-95$ of the total possible population. No 
evidence was obtainable from faculty as the numbers were too 
small to validly use correlation measures.
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Conclusion
Although the evaluation described in this chapter failed 
to meet its original stated aim; to provide information that 
would lead to course improvement, there have been several 
important outcomes. Firstly, a technique has been developed 
which can reliably provide information about how different 
groups of people perceive the aims of laboratory teaching, 
and procedures for presenting and handling this information 
have been tried with some success. Secondly, some important 
issues concerning the implementation of evaluation studies 
have been raised.
However, there is still substantial room for improvement 
in measures of this type. Some have been mentioned in 
connection with the sponsors comittment to evaluation and 
these relate to any evaluation strategy. More specifically, 
improvements can be made in the details of the method. These 
include:
1. Student aims should be included in a survey of aims
of laboratory work. In the present study all aims have 
been derived from a faculty viewpoint, they are stated 
in the terms that they would state them. This is, perhaps, 
valid in a situation where decision making lies firmly 
. with faculty members. If a wider view is taken of
tfeaching/learning activities, students would be involved
in the discussion and decision making processes in course 
changes. Under these circumstances, an attempt should be 
made to assemble information from both standpoints, without 
initial bias in the research instruments.
2. Additional information needs to be gathered which will 
assist in the interpretation of aims questionnaire 
information. This has been done in the studies related 
to Course A and Course B. Aims questionnaire results 
pinpoint areas of difficulty, but they do not give a
prognosis for the situation. Clues to this can be
provided by ancillary open-ended questions about the
course. The data is not so easy to handle, but its 
richness can more than compensate for this. Diversity 
of research tools is a good remedy for flaws and 
limitations of individual methods.
Finally, it might be considered, in this evaluation 
study, whether some completely different approach would have 
been more suitable. Answers to this question are mere 
speculation; any measurement effects the system that is 
being measured; it cannot be said what might otherwise 
have been.
5. CASE STUDY: INTRODUCTORY BIOLOGY LECTURE COURSE
5.1 Introduction
Unlike the previous chapter, this chapter presents an 
evaluation study of a course that was without any innovative 
component. It is an introductory lecture course in cell 
"biology and genetics. The course is given entirely through 
lectures, no tutorial contact or other ancillary contact, 
for example, in laboratories, is provided. It was these very 
features that encouraged the present evaluation activities to 
be centred on this course.
The aim of the investigation.reported in this chapter 
is: to find measures that can generate useful evaluative 
information to be derived from, and take . place within the 
constraints of, a traditional lecture course and to enable 
course improvements to be made. This information should 
satisfy the criteria of usefulness for planning course changes.
5.2 The course
The course investigated was a two term lecture course of 
35 hours duration in the first two terms of a common course 
for first year students. Students taking the course were 
following degree courses in Human Biology, Microbiology, 
Biochemistry and Nutrition. They followed a common introductory 
course in subjects that formed the foundations of these subjects 
Cell Biology and Genetics was one of them. It was the major 
introductory biology course for all these students. The number 
enrolled in the course was around one hundred.
The student group had a diverse background as far as 
pre-knowledge of the subject was concerned. Most students had 
at least one biological subject at ’A’ level, many had two 
biological subjects, but around 10^ had done no biology beyond 
'O' level at all.
The course consisted entirely of lectures, there was 
no formal additional staff-student contact for this subject. 
Students were invited by the lecturer to discuss their 
academic problems with him personally if they wanted to.
Very few (<( 5$) took advantage of this opportunity. However, 
at the end of each lecture a few (rarely more than four) 
students stayed behind to ask questions of the lecturer.
Thus, for the majority of students the course consisted of 
lectures, plus the exam held at the end of the vacation after 
the course.
The nature of the objectives that the lecturer had for 
the course will be mentioned in detail later. They were, in 
general, of an-attitudinal type. That is, they aimed not at 
the acquisition of specific knowledge, but rather at an 
appreciation of the methodology of biology, and at developing 
in the students a thoughtful and inquisitive view of biology. 
The lecturer considered that it was not essential for students 
to learn any particular given facts,and he expected different 
students to acquire a detailed knowledge of different parts of 
the course, and he hoped that they would all develop the 
attitudes outlined above.
There were no novel features in the course. An overhead 
projector was used instead of a blackboard, but this was the 
greatest departure from what can be called a traditional 
lecturing style: the lecturer addressing from a dias a tiered 
lecture theatre filled with around 100 students.
Neither were there any overt problems with the course.
The lecturer had given the same or a similar course for many 
years and was not dissatisfied with it in general. Minor 
modifications were made each year to up-date subject matter, 
but no other changes were anticipated or suspected. Student 
reaction also appeared to be favourable. No criticisms had 
been expressed through any channels, formal or informal, known 
to the lecturer. In summary it can be said that the course 
appeared to satisfy all concerned.
Specific Constraints
The fact that the course was run as a traditional 
lecture course places a great constraint on the evaluation. 
Firstly, there is only a limited period of contact with the 
students, and this contact is in a prescribed form, i.e. a 
, lecture. So any form of evaluation that would involve, for 
example, a regular check on student progress, or feedback 
from students during the course, would change the form of 
the course. A constraint was accepted that if a lecture 
course is being examined an evaluation strategy must be 
chosen that is compatible with that method and does not 
change it into something else. At the same time it is 
desired that the maximum possible information should be 
obtained within the limited time available.
Secondly, there is the constraint of the examination.
A traditional essay-type examination was given three to four 
weeks after the end of the course. Students were required to 
answer three questions out of six in two hours. If the 
assumption is made that the six questions represent a full 
coverage of the course (which they manifestly do not), then 
a student can answer three questions and get full marks. This 
represents 5C)$ coverage of the course. If a pas's mark of 
40$ is assumed as typical (which it was), then a passing grade 
can be obtained by a student who demonstrably knows a maximum 
of 20$ of the course material. As the initial assumption about 
the examination representing a full coverage of the course can 
very easily be questioned, then it suggests that even under the 
chartible conditions outlined the examination mark can be a 
poor measure of the students’ attainment. If, for this course, 
one takes into account the attitudinal rather than syllabus 
orientated objectives and examines the examination papers and 
compares them to the established aims of the course then more 
doubt is cast on the examination as a valid measure of student 
performance. The papers in the biology course tend to test 
relatively low-level cognitive objectives, a common finding in 
science examinations (see for example (11 ) ). So we have the
constraint on the evaluation that the only build-in measurement 
is an inadequate measure of the kind of attitudinal objectives 
.that the lecturer is trying to achieve. The immediate suggestion 
is that the examination should be changed. This was not possible 
in the situation as many other decision-making committees would 
have to have approved in time.
Other constraints revolve around the relationship between 
the lecturer and the evaluator, and the expectations of the 
lecturer on his agreeing to co-operate in an evaluation study 
of his course. Firstly, the evaluator was not called in by the 
lecturer to facilitate course improvements. The evaluator 
approached the lecturer and asked to study his course for 
research purposes. The aim of the research was explained, 
and was slightly modified after discussions. The lecturer was 
quite willing for the study to take place so long as it did 
not disrupt the course or take up too much time. This leads 
to the second constraint. The lecturer was interested in the 
study, but was not committed to make any changes. He had not 
asked to be evaluated and had no obligation to act on any 
findings. .
These constraints were taken into account in the research 
strategy that was adopted.
Rationale for Choice
It has been explained that this study was sought by the 
evaluator and was not commissioned directly by a teacher.
Why,it can be asked, was this particular course chosen, other 
than for the obvious reason of the presence of a co-operative 
teacher?
The prime consideration was that the course was not 
innovative and was therefore more typical of university courses 
than some experimental ones that were available. It did not 
have any overt problems, so it was anticipated that it was 
probable that any areas or change that were pinpointed as a 
result of the study would not be major Ones. It was also a
course whose' lecturer aspired to attitudinal objectives.
This introduced problems in the evaluation strategy that 
would require novel solutions to overcome them. The testing9
of cognitive objectives is well established ( 1 5 ), the 
measurement of the achievement of affective objectives in 
university courses is a much more unknown area.
Taking into account the constraints outlined in the 
previous section and the above considerations a research 
strategy was adopted: based on the results of a pilot 
investigation started the previous year. This had aimed to 
look at the feasibility of obtaining student feedback on 
various aspects of the course.
Pilot background Study
The pilot study covered many areas that were not covered 
in the evaluation that is reported here." A full description 
of it would divert attention from the development of the 
strategy-that was finally adopted. Certain specific outcomes 
will be discussed here, but it is relevant to note that the 
choice of these has been post-hoc. Some lines were investigated 
that were dropped at an early st^ge. The major reason for 
this was that a continuation and development of them would fall 
outside the self-imposed constraints of the course.
5.5.1 Student Aims
One of the problems that was studied in the pilot run was 
the extent to which students perceived the lecturers aims for 
the course. Mid-way through the.first term of the course 
students were posted a questionnaire. One of the questions 
on this was "What do you think are the main aims of (the 
lecturer) in giving the course?" Students were encouraged 
to give at least three aims. These aims were content 
analysed into eleven main categories. Just before the end of 
the course students were presented with another questionnaire. ■ 
One of the questions asked them to rate each of these eleven
aims in terms of the degree to which they agreed that these 
were aims of the lecturer. A five point scale was provided 
from 1 (strongly disagree) to 5 (strongly agree). The 
results are shown in Fig. 5.0.
These results were discussed with the course lecturer.
He expressed interest in them, hut said that they were not 
useful to him in terms of improving the course. Some of the 
aims were ones he would have chosen himself, for example,
"to show that some concepts in biology are not definite and 
proven"; others were ones he would tend to reject, for 
example, "to teach for the exam".
For this reason the approach to evaluation through 
obtaining student perceptions of student aims was-not .
continued. It did not provide information that the lecturer 
could use, and in some cases the resultant aims were somewhat 
vague and difficult to interpret. An example of an aim of 
this type is, "to describe a way of looking at biology".
Approach Adopted
In this course an approach was adopted which took a 
lecturer-centred stance. It was considered that if the 
lecturer was the consumer of the evaluation, then a perspective 
based^upon his framework of the course would be most appropriate.
Also, if the course were to be improved from this stand­
point then this should be done relative to the lecturocfe criteria 
for the success of this course. This is similar to criterion- 
referenced testing which has been developed to measure student 
performance in terms of pre-specified criteria, (54 ) aa 
distinct from norm-referenced measures that specify outcomes 
in terms of the differences between students, or as in this 
case the difference between the given course and other courses 
currently being studied by the same students. Such an approach 
is non-comparative, it measures against given criteria.
A im
M ean
S tan d ard
D ev ia tio n
to b rin g  everyone up to the sam e standard  3 . 5  1 .1
to  teach c e rta in  sp e c ific  top ics in  bio logy 3 .7  1 .0
to d escrib e  a w ay of looking a t b io logy 3 . 4  1 .2
to  show th a t som e concepts in  b io logy a re
not d e fin ite  and proven 4 . 0  0 .9
to  s tim u la te , and c re a te  in te re s t in  the sub jec t 3 .6  1 .2
to  teach fo r  the exam  2 .8  1 .3
to  show the re levance  of the sub jec t to ones
m ain  degree studies 2 .6  1 .1
to  fa m il ia r is e  us w ith  the w ays in  w hich
b io log is ts  th ink 3 .2  1 .2
to  encourage us to look c r i t ic a l ly  a t the su b jec t 3 . 6  1 .1
to re la te  b iology to bas ic physics and c h e m is try  1 .9  1 .0
to encourage us to read  books and a r t ic le s  3 . 4 1 . 1
Student ra tin g s  of w hat they p e rc e iv e  to  be the m ain  a im s  o f the  
course le c tu r e r .
F ig .  5 .0
The strategy that was finally adopted had two components 
and relied on the pre-specification of the lecturer's aims 
for the course, and on his hoped-for affective outcomes.
These were developed into an aims questionnaire, modified 
from the version discussed in Chapter Four; and an attitude 
questionnaire based upon the idea of the semantic differential 
( 96) .
5.6.1 Aims Questionnaire
The first stage was the determination of the aims that 
the lecturer had for the course. Lengthy discussions with the 
lecturer over a period of several months produced a final list 
of 15 aims. An attempt was made to specify more detailed 
objectives for some parts of the course. This attempt was 
abandoned at an early stage as the time involved became too 
great and the number of objectives too lengthy. For example, 
an attempt to analyse the objectives of a single one hour 
lecture produced over one hundred specific objectives and 
took many hours to determine.
Further attempt at this kind of analysis were abandoned 
as being too time consuming relative to the use to which the 
results could be put.
The 15 aims were considered by the lecturer to fully 
represent what he was attempting to do in the course. They 
were written in terms of lecturer activity rather than as 
objectives describing desired student performance. This was 
a means of constructing an evaluation from the lecturers frame 
of reference. The lecturer did not think of his teaching 
directly in terms of what students would be able to do as a 
result of the course.
These aims were assembled into a questionnaire. Students 
were asked to rate the aims on four separate scales to produce 
a profile of students' perception of the course in terms.of 
the lecturers framework. They were instructed that these aims
were possible aims for a course of the type they were 
following. They were not told that they had been constructed 
by the course lecturer.
The four scales were as follows:
A. the importance of aims for the present course -
on a-scale from 1 (not important) to 5 (very important).
B. the importance of aims in a course which the student
would consider ideal.- on the same scale.
C. the probability of the'aims being examined - on 
the scale from 1 (not likely) to 5 (very likely).
D. the degree of success of the course in achieving the 
aims - on the scale from 1 (not successful) to 5 (very 
successful).
The questionnaire was administered in the penultimate 
week of the course. Questionnaires were returned through 
the internal post and a final response rate of 78$ was obtained.
The same questionnaire, with some additions, was similarly 
administered in the following year to the group of students 
then ^ engaged in the course. It was completed in a lecture
period, when a lecture could not be given, and returned
immediately. It took approximately ten minutes to complete.
The response rate was 98$ of those attending the lecture -
86$ of the students enrolled on the course.
5.6.2 Pre and Post-attitude measure
A style of questionnaire similar to that used for the 
semantic differential ( 96 ) was adopted. In this students 
are asked to rate various concepts on a 7-point scale, the 
poles of which were bi-polar adjectives. For each concept 
many scales are provided. In this way it is intended to 
get a comprehensive profile of the students’ view of each
concept.
The measures used here differed from the original 
semantic differential in one substantial way. Each scale 
was intended as an evaluative scale. And adjectives prescribing 
each scale was chosen by the course lecturer as the important 
dimensions of possible affective change in the course. Some of 
these scales were coincidentally the same as those used by 
Osgood (96), others were taken from the work of the PEEP project 
G01 ), and yet' others were generated by the lecturer. The 
lecturer indicated the hoped for direction of change in each 
scale.
A questionnaire comprising these concepts and scales was 
administered at the start of the course and again in the 
penultimate week of this course. It was intended that these 
should represent a measure of students pre and post-course 
attitude towards the course and certain concepts covered in 
the course. This 'was the same as the use to which the PEEP 
project (102), and the IPI project (80 ) put the semantic 
differential, lio reports as to the usefulness of these 
measures to these other projects are available at the time of 
writing, however.
In the first year of the study the concepts included 
were: My expectations towards the course/looking back on the 
course; Genetics; Physico-chemical explanations of living 
processes; the Gene; Cytoplasm; and D.N.A. In the second 
year the questionnaire was shortened to reduce the time taken 
for it to be filled in. The total number of scales was 
reduced and the concepts: physico-chemical explanations of 
living processes and Genetics were removed. The second version 
of the questionnaire can be found .in Appendix I.
5.6.5 Ancillary Measures
In the first year of the study the aims questionnaire and 
the pre and post-attitude tests were used alone. In the second 
year it was considered necessary to get some subject content 
specific information. That is, what areas of cognitive content 
of the course were being little understood by the students?
. The question was approached by constructing a scale 
that included a list of the main subjects covered in the 
course, in the order that they were covered: structure of 
protein molecules, electron microscopy of cells, etc.
Students were asked to rate their degree of understanding 
of each of these topics on a five-point scale. The end 
points of the scales were operationalized in terms of whether 
or not students would choose to answer an examination question 
on the topic. The scale ranged from 1 (do not understand - 
would not attempt question) to 5 (understand very well - would 
choose question on it).
Also included with this scale was an open-ended questipn 
designed to check on the validity of the scales and to allow 
students to express themselves fully concerning the course 
without the constraint of a fixed number of possible responses. 
The question asked: "Please comment on any aspects of the 
course you wish, thinking particularly of those parts/methods 
that you feel could be improved".
Finally a check was made on students’ reaction to filling 
in the complete questionnaire, which now included the aims 
questionnaire, the scale of understanding of course content and 
the open-ended question on course improvements (the attitude 
test was given separately). They were asked: "Please give your 
reactions to filling in this questionnaire".; The complete 
questionnaire is included in Appendix I I .
Results and Analysis
5.7.1 The Aims Questionnaire
The rationale for the type of analysis that the results 
were subjected to was as follows:
It is assumed, that in the most satisfactory course, 
students should feel that the various manifestations of the 
aims of the course should be, and should be seen to be,
consistent. That is, what they think is being achieved 
should be congruent with what they hope the course should 
achieve, with what they think the course will achieve, and 
what they think will be assessed at the end of the course.
It is also assumed that this can be estimated by 
measuring the extent to which students see agreement between 
the aims for their ideal course, the aims of the present 
course, the degree of achievement of the aims, and the 
likelihood of the aims being examined.
Four comparisons between these scales were made. They 
were :
1. the importance of the given aims in the present course -
the importance of these aims in the students1 ideal
course (A - B).
2. the importance of the aims in the present course - the
probability of these aims being examined (A - C).
3. the importance of the aims in the present course - the
degree of achievement of them in the present course A - D).
4. the probability of these aims being examined - the degree
of achievement of them in the course ( C - D).
These comparisons are presented in Figures 5.1 and 5.2 to 
display the differences in ratings directly. The ends of the 
bars represent the mean rating of the students1 score on the
five point scale. The lengths of the bars represent the
differences between the mean ratings for each comparison.
These displays are in keeping with the principle outlined in 
Chapter Four of simplicity of presentation in order to 
highlight problem areas. From them it is possible to see 
directly those cases where there is very low congruence 
'between the ratings of an aim on different scales.
For each pair of ratings a Student - t statistic was 
computed to show the statistical significance of the 
difference between means. This was done to give a guide to 
degree of separation of the two sets of ratings as it takes 
into account the standard deviation as well as the mean. An 
assumption was made that the scale approximated to an interval 
scale so that calculation of the t-statistic is valid ( 7 2). 
Differences significant at 5$, 1$ and 0.1$ levels of probability 
are displayed in Figures 5.1 and 5.2.
The results can be used diagnostically. Each aim can 
be examined in turn and the nature and extent of the 
incongruences between the ratings on different scales can be 
examined. These can provide clues for the way students see the 
problems of the course. They are systematic clues and cover 
those aspects that the lecturer considers of importance.
Unlike the laboratory aims questionnaire, the method of 
construction of the aims has ensured that they are all high 
priority aims so no weighting in the analysis need be given to 
make any one aim of greater importance than any other.-
For example, taking aim 15 in the 1971-72 course (Fig.5.l)» 
"to give a student an interest to investigate the subject 
further". Firstly, it is given the highest rating of any aim 
in'the students’ ideal course. Secondly, it is rated slightly 
less importantly for the present course. It has the fourth 
greatest difference of any aim between the present and ideal 
ratings. Thirdly, its rating in terms of the success of the 
course in achieving the aim is much lower. It is the sixth 
lowest aim on this scale. Finally, the probability of this aim 
being examined is rated substantially lower still. It is the 
second lowest aim on this scale, and the difference between its 
rating on this scale and on the scale representing its perceived 
importance in the present course is huge: it is the largest 
discrepancy of all.
It can be concluded that in terms of the aims questionnaire 
scales aim 15 is seen as important by the students both ideally,
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and in the present course. However, the course is not very 
successful in achieving this aim,and this is reinforced by 
the examination which is perceived to rate this aim very low 
indeed.
That is the diagnosis of the aims questionnaire, and 
it can be continued for all the.aims; some will exhibit major 
discrepancies, others will show none at all. The next step 
is outside the realm of sole responsibility of the evaluator.
It is to discuss with the lecturer the implications of these 
findings for his course, and for him to plan a strategy for' 
the implementation of change either with or without the assist­
ance of the evaluator.
In the present case no changes were made after the first 
year study, and the course remained apparently unchanged.
That is, no formal series of changes was consciously introduced 
by the lecturer. The following year the aims questionnaire was 
administered again, and further results were calculated in the 
same way.
Returning to the example of aim 15, we can see some of the 
changes that took place in students1 ratings, and also examine 
the discrepancies relative to the 1972-73 ratings. Firstly, 
the ideal is slightly depressed, though, not significantly so. 
However, the rating of the importance of this aim in the present 
course is massively lower than the previous year. The success 
of the course in achieving the aim and the probability of this 
aim being examined are depressed by similar amounts which are 
statistically significant (p 4 . 1 f° )  • In this year the major 
discrepancy is between the students’ rating of importance in 
the present course and the ideal importance. In fact, if one 
inspects the other scales, one can see this has also happened 
with ten other aims. For aim 15, the rating of importance is 
now similar to the rating of success. Taken in isolation 
this could be an encouraging finding; but when considered in 
conjunction with the ratings of ideal importance and 
examinability the opposite is true. Although the detailed
profile has changed from the previous year, some aspects 
remain the same. They are that students still see this aim 
as ideally the most important, however it appears to he less 
manifest in the course; the chance of it being examined is 
as low as before, and the success of the course in achieving 
this aim has changed only a little.
This kind of analysis can be repeated for all aims. If 
this is done, one finds that for both 1971-72 and 1972-73 the 
following main points arise :
1. Aims concerned with encouraging students to read and 
to work on their own are always rated very highly by 
students for an ideal course.
2. These ideals are, not unexpectedly, not manifested so 
highly in the students’ perception of the importance of 
aims in their actual course.
3. The courses are seen to be relatively unsuccessful in 
achieving aims concerned with reading and independent 
study.
4. The examinations are seen to be unlikely to test for 
aims of this kind.
There are also some differences between the years 
1971-72 and 1972-73, the most notable are being substantial 
upward shift, in the ratings on scale A: aims 3, 4, 5, 10,
11, 12, 13, 14, 15. This can be interpreted as an increase 
in the student’s awareness of the aims of the course, Fig. 5.3.
5.7.2 Pre and Post-attitude Measures
The assumptions underlying the analysis of the results 
were as follows:
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1. If there is a change between the pre-course and 
post-course ratings then it can be attributed to the 
effects of the course.
2. Statistically significant changes will be behaviourally 
significant (2 ), That is, they will represent an 
important effect of the course on the students.
3. The concepts and scales validly measure what they 
apparently measure, namely, given affective dimensions 
relevant to the course.
For each, scale a mean score was calculated over all 
students. Assuming that the mean reflects the norm for the 
population, means were compared for each scale for before 
the course arid after the course. A t-test statistic was 
computed between the differences of the means using matched 
samples (.5 2). The means and differences were then displayed 
in the diagrams shown in Figures 5.4 and 5.5. The direction 
of the arrow indicates the direction of movement of the mean 
from before to after. For those differences that were not 
significant ( P 5$) & block is drawn at the mid point 
between the two means. This is done to simplify the diagram 
to make discussion clearer.
These changes were then compared to the changes that the 
course lecturer had hoped for. These are presented in 
Figures 5.6 and 5.7. They show, for each scale on each 
concept, a comparison between the lecturers expectation of 
student change during the course and the student changes that 
were statistically significant (p< £ 5 f ° ) . For 1971-72 they 
show seventeen changes that were in the direction anticipated 
by the lecturer on the concept relating to students perception 
of the course as a'whole, and two negative changes. From 
precise to vague and from orientated towards concepts to 
orientated towards facts. There were only ten positive 
matchings on all the other scales and concepts; a number that 
could have occurred by chance alone (p<1$); and thirteen 
negative matchings (p<£5$).
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Although the number of matchings is not statistically 
significant we may ask whether there are any results that 
are behaviourally significant. One measure of this could be 
a systematic change on one scale over many concepts. Here 
there are two cases. On all three concepts that were included 
for the scales, there was a negative matching between the . 
lecturer and the students on the scale: orientated towards 
concepts - orientated towards facts; and a positive matching 
between them on the scale: never dull - always dull. That is, 
students experienced a move towards - orientated towards 
facts when the lecturer had hoped for the opposite; and 
students experienced a change towards the course being never 
dull which is what the lecturer had hoped for.
For 1972-73t "the results are somewhat different.See 
Figure 5.5. Comparing these changes with those that the 
course lecturer had hoped for, Figure 5.7, an entirely 
different pattern can be seen. There are only two changes 
in the direction' anticipated by the lecturer on the concept of 
the course as a whole: complex to simple and orientated towards 
facts, to orientated towards principles; whilst there are 
twenty-three changes in an undesirable direction. For the 
other scales, slightly shortened in 1972-73* there were seven 
positive matchings and eight negative matchings ( p-O^). .
Overall these can be interpreted as indicating that the 
course was much less successful in 1972-73 in changing student 
attitudes towards the central concepts of the course. The only 
concept for which there was no obvious deterioration was that 
of D.N.A. In 1972-73 the number of positive matchings had 
doubled (from two to four) and the number of negative matchings 
had decreased (by one). In particular there was a direct 
reversal of polarity on two scales: Simple/complex, and
easy/difficult. /
5.7.3 Ancillary Measures
The results for the scale measuring the degree of
+ o I +o + + +
to 10 (o to CO to O to to to
rt r+ rt rt rt rt rt rt rtP P P P P P ►o P P P
H i P. Hi P Hi P o P H i P
H i CD H> P H i P to P Hi PP P P H- P PP4 rt P4rt t r  rt rt rt P rtP P P P P
p .  H P H P H H rt HP P P rt P H- PP rt P rt P rt O rt O rtO H* O H* P H* H* H* H*
rt P rt P rt P s: P •o P
Oq Oq H* Cq P'C q P CQP CO P to O 10 P to rt toP P H* rt P
rt to rt to ►O to to P to
H* P4 H* P 4 P P4 to p4 P4O O O O rt O rt O P O
H* H* s: P ? P S! £
t j CD •o p P P Hi P to P
P P . p p P H i P H* P
rt rt O 3
CD P P p P P P 4 P H* P
P O P . P O P 1—1
o P O P O
O o O p4 o p4 H P4
P p4 P p p4 P p P
CD p P P p P p O P
p Cq p rt Cq P Cq
Cq P Cq H* p P P
CD S» P CD V WV V* |-i.
O' o4 P
P P O' P p P
P rt P rt rt P
P . rt P
w  >j  i t P
p  o O
*X3 rt I to o
H H- o o
O O P 4 p
O P  P H
P  to 3 to
to H* P
to O O -
P  H i P  •
to t-1
o
+
F i g .  5 .6
precise/vague
f am i 1 i ar / un f ami 1 i ar
simple/complex
easy/difficult
chaotic/ordered
meaningful/meaningless
superficial/profound
important/unimportant
rational/intuitive
interesting/
uninteresting
valuable/worthless
unnecessary/
necessary
dynainic/static
satisfactory/
unsatisfactory
ob j ective/subj ective
experimental/
nonexperimental
logical/illogical
p1easing/annoying
successful/  ^, unsuccessful
positive/negative
omr 1
doKHO
Co
CD
classical/modern
orientated to1 concepts/ 
orientated to’ facts
never intellectually 
exciting/always....
rewarding/unrewarding
opportunity for 
onginality/no.,
never dull/always dull
factual/nonfactual
real/imaginary
efficient/inefficient
useful to me/
useless to me
o
o
3O
PH
H*
COO
P
o
Hi
CO
rt
P
HiHi
P
P
p
to
rt
P
P
CD
P
r+
<H*
CD
s:
to
o
p
o
o
p
o
CD
fa
rt
tn
H 
(D t—•
P
rt
H-
P
Cq
rt
O
rt
P4
CD
OO
pH
to
CD
*whole 
course!
The
Gene
Cyto­
plasm H A
flexible/inflexible —h ++ o+ 0+
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unnecessary/necessary 0+
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satisfactory/unsatisfactory —h —+ student ratings showed a 
change, but opposite to 
what staff had anticipate
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non-experiment al 04
logical/illogical —+ 0+ student ratings showed no 
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change, and staff had not 
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never intellectually exciting/ 
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rewarding/unrewarding -4
opportunity for originality/ 
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never dull/always dull -4
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efficient/inefficient "4
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understanding of course content are given in Figure 5.8. 
Notable features are:
1.. the very low rating of the Meselsom-Stahl experiment.
2. the overall relatively low ratings of topics from gene-
enzyme relationships onwards. That is, most of the 
genetics section of the course.
If one inspects the open-ended question asking for 
comments on aspects of the course one finds the following 
replies:
1. 32 students did not respond.
2. 15 students make specific criticisms of the Genetics
section of the course using statements such as: boring, 
confusing, vague, not systematic enough.
3. 10 comment that the course was generally vague.
4. 9 mention repetition of 'A* level work.
5. 7 found the course uninspiring or boring.
6. 6 asked for the course to include more stimulation
to read outside lecture content or asked for specific 
references to books to be made.
For the question asking for reactions to filling in the 
questionnaire, the following replies were given:
1. 18 said it was difficult to understand or the wording
was rather complicated.
2. 15 gave no response.
3. 15 found it tedious or boring.
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1: Structure of protein molecules
2: Electron microscopy of cells
3: Composition of the cell membrane
4: Active transport
5: Function of cell organelles
6: The endoplasmic reticulum
7: Krebs cycle and oxidative phosphorylation
8: Chromosomes
9: DNA structure and replication
10:The Meselsom-Stahl experiment
11:Mitosis and meiosis
12:The Mendelian theory of particulate genetics
13: Gene-enzyme relationships
14:Crossing-over and genetic recombination
15:Defining the gene
16:Chemical basis of mutation
17:The cistron and cis-trans test
18:Genetic code and protein synthesis
19:Bacterial conjugation
20:Genetics of viruses
21:Regulator and operator genes
4. 13 said it was repetitive.
5/ ' 11 mentioned that they had difficulty in deciding 
what to .put,
6v 7 thought it too long, - -
7. 7 commented that it was worthwhile if it helped the
course.
In addition it seems appropriate to add an observation 
of the students1 reaction to being asked to complete the 
questionnaire. In 1971-72 the investigator explained the 
nature of the research project and the relevance of the 
questions that were to be asked to the group of students, 
before administering the questionnaire. No questions were 
asked or comments made either at that time, during, or 
following the questionnaire. In 1972-73 the same procedure 
was followed under essentially the same conditions. However, 
the response was strikingly different. Many questions were 
asked by students, comments were made during the session 
about difficulties in understanding words or sentences in 
the questionnaire, and other comments were made regarding 
some students ambivalent attitude towards the course. It 
must be emphasized that the total number of Students making 
comments openly was very small (5$). Nevertheless there 
was an apparently significant change in the reaction of the 
•class. This may be spurious, due to factors outside the 
control or awareness of the investigator, but such factors 
are present for all research on students using a group 
administered questionnaire.
r  '
Discussion of Results
In the first year of the study (1971-72) an attempt was 
made to use two different measures of course effect: the aims 
questionnaire, and the attitude measures. These were designed 
to measure two different aspects of the course and as such it
is impossible to compare them directly. However, in the 
following year ancillary measures were introduced to enrich 
the detail in the findings and to provide a cross-check on 
some of the outcomes from the two main measures. These do 
not negate the results of the chief measures, and they give 
support to some of them:
1. The aims questionnaire showed that most students 
thought that reading outside the lecture content was 
a very important activity which the course had not 
sufficiently encouraged. Six students support this 
finding in their open-ended comments.
2. The attitude measure indicated that.student views of 
the gene had become more vague, more meaningless, more 
unimportant, more structureless (p all<1$). The index 
of understanding scale showed that, the parts of the 
course dealing particularly with the gene were understood 
less well than the rest of the course. The adverse 
comments on the open-ended question were directed 
particularly at the genetics part of the course. These 
findings are consistent. However, there was also a 
change in the attitude scale on the gene towards more 
simplicity. This is not consistent with the other findings.
There is another problem. There are differences between 
the 1971-72 results and the 1972-75 results. Overall the 
■1972-75 results are much more critical of the course, and in 
particular, the attitude scales show many negative changes 
from the first to the second and in some cases direct reversals 
of opinion.
All the measures indicate that there were some major 
differences between the two years and that these suggest a 
deterioration in the course. However, there is nothing 
contained in the data that was collected that pinpoints any 
substantive reason for this. Neither the evaluator nor the 
lecturer could suggest any explanation based on the evidence,
both formal or informal, that accounts for such a change.
Indeed, the results from the various scales surprised both 
the evaluator and the lecturer.
None of the obvious explanations that could be suggested 
have any support in evidence: it was possible that the 
lecturer had been made self-conscious in the first year and 
that this had affected his teaching adversely in the following 
year; it was possible that there were differences between the 
two student groups. However, none of the evidence that was 
at our disposal supported these interpretations. In particular, 
neither 'A1 level grades or first year examination results were 
significantly different from one year to the next.
The fact that the results remain problematic does 
indicate a limitation of the evaluation methodology that was 
adopted.
Outcomes •
Throughout the present study the investigator was in 
close touch with the course lecturer; results and analyses 
were discussed as soon as they were prepared, and the lecturer 
contributed many ideas towards the content of the measures and 
the administration of the instruments. At no time was any 
antagonism shown towards the investigator or his work.
Nevertheless, the study failed to produce any substantive
change in the way that the course was organized, the content
of the course, the aims of the lecturer or the type of examination.
Some of the possible changes were not particularly allowed 
for in the design of the research. The teaching method was 
given and fixed by external constraints, the overall subject 
areas were similarly prescribed, the aims of the lecturer 
provided the framework for the study and the style of examination 
was - to a great extent externally imposed. Any findings that 
suggested a change in those areas that were externally fixed 
could not be acted upon. Many findings were of this type.
For example, the low examinability of some of the aims, 
and the low degree of success of the course in achieving 
them, particularly in those areas dealing with encouraging 
and enabling students to work independently and to read 
outside of the course; pointed directly to changes in the 
teaching method: away from a didactic style, and to changes 
in the examination: towards specifically providing and 
encouraging answers away from subjects covered exclusively 
in lectures. Of course, it is possible to modify the styles 
of lecturing and examining slightly to allow for changes in 
the areas suggested, but it was considered that the effects 
of this would be marginal.
Another unexpected outcome was the difference between 
the two years of the course, which were ostensibly the same. 
There appears to have been a change for the worse in the 
course. There were indications both in the aims questionnaire, 
where there was an overall decrease in ratings of the importance 
of aims in the present course; and in the attitude measures, 
where there were many more negative changes in 1972-73 even 
allowing for the differences in pre-test scores. However, 
no apparent change in a course can, in itself, be interpreted 
as an actual negative change in some circumstances. If there 
has been a regular modification to the course over a period 
of years, then when this change stops, the rate of change 
decreases. Stagnation of a course is in itself normally a 
negative effect.
However, the present study was not originally conceived 
as a planned strategy for course changes. It was an exercise 
to determine whether useful.information can be assembled on a 
course, within rigid constraints, that could be used to help 
decision-making concerning changes to the course.Of course, 
the validity of such a method can ultimately only be tested 
by examining the quality of resultant decision-making. If 
this does not improve, then the methods of evaluation are not 
useful and should be dropped.
Also, it is necessary to be able to account for the 
differences between the two years of the course empirically.
' If it is not possible to find a substantive cause for the 
effects that were measured, then the entire evaluation 
methodology is suspect.
Finally, what has been the effect on the lecturer’s 
attitude towards the course as a result of engaging in this 
study. An open-ended interview with the lecturer was arranged. 
The following statement, taken from this summarizes the 
lecturers view of the course at that time:
"I think overall, that the aims as 'we have them for this 
lecture course are really too ambitious for students at this 
stage of the course. I’m beginning to doubt whether it is 
worth trying to do that sort of thing".
When asked if'he would want to change the. aims and make 
them a little less ambitious his reaction was that he would 
sooner maintain the level of the course rather than, perhaps, 
achieve a lesser set of aims. ,
5.10 Statistical Footnote
5.10.1 Reliability
The aims questionnaire measure was tested in a similar 
manner to that described for the instrument in section 4.10.1 
to obtain an estimate of the reliability of the scale. A 
split-half test was performed over all four scales: A to D, 
for both the 1971-72 and 1972-73 results. The values thus 
obtained for the product-moment correlation coefficient, r, 
and the Spearman-Brown split-half reliability coefficient,
R, are displayed in Figure 5.9. As all the coefficients 
obtained were high then it was assumed that the aims 
questionnaire scales did measure some property in a reliable 
way.
5.10.2 Validity
It was not possible to apply the same test of face 
validity to the biology aims questionnaire items as described 
in section 4.10.2. The aims were established, in this case, 
by one particular lecturer for one particular course. A test 
could have been made to see whether or not other lecturers 
thought the aims appropriate for a course of this type and 
level, but this would not have been in keeping with the aims 
of the study which were to develop an instrument suitable for 
the given lecturer in the given course. In one sense the 
items were valid a-priori as they had been constructed for the 
sole purpose for which they were used. They were, however, 
checked to see if they were understandable, Two non-biologist 
members of staff and three biology students were presented 
with, the questionnaire before it was administered and then 
discussed its clarity with the evaluator. The suggestions 
.were incorporated with the final instrument.
11 Conclusion
The study met its declared aim of providing information 
pertinent to course improvements. However, it was not able 
to test this empirically by resort to examining observable 
changes in decision-making behaviour in the course. Two 
outstanding problems remain. Firstly, there are the -unexplained 
differences found between the 1971—72 course and the 1972-73 
course. Secondly, there is the problem of influencing decision­
making in such a way that action is taken as a result of 
evaluation. It is believed that from the start of the study 
a relationship inappropriate to the immediate needs and interests 
of the lecturer was established. It is also believed that if 
a different relationship to that of researcher-researched had 
been initiated then the evaluation would have been different, 
but would, have been more easily implemented. The evaluation 
that would result may have been less formal and analytical, 
but could be no less productive.
Scale A B C D
Rating r R r R r R r R
Sample 1 0.78 0.88 0.93 0.96 0.94 0.97 .95 .97
Sample 2 0.87 0.93 0.91 0.95 0.90 .95 .91 .95
Sample 3 0.95 0.98 0.93 0.96 0.78 .88 .97 .98
1972
Scale A B C D
Rating r R r R ' r R r R
Sample 1 .97 .99 .95 .97 / *96 .98 .95 .97
Sample 2 .89 .94 - .90 .95 .91 .95 .91 .95
Sample 3 .95 .97 .97 .98 .95 .97 .95 .97
1973
Biology aims questionnaire : Correlation and reliability 
coefficients for random split-half tests: 1972 and. 1973
FIGURE 5.9
It is appropriate to ask in conclusion ’what has been 
learned from this experience'? An indication of some of 
the outcomes for the lecturer has already been expressed.
The researcher sees it somewhat differently. In the strict 
terms of the original research aim the research has been 
successful. However it. has succeeded at the expense of 
sensitivity to the real‘Situation in the course, and at 
the expense.of usefulness to the immediate problems of the 
course. What is meant by this is that the researcher 
believes that some of the most fundamental issues and problems 
concerned with university courses have been systematically 
ignored. These issues are concerned with the purpose of the 
course and the comittment to this purpose by lecturers and 
by students, and with the methods used to achieve this 
purpose. To examine a course from the viewpoint of pre­
determined aims and objectives and of fixed method: the 
lecturers to make the assumption that these are the best 
available to the lecturer and to the students, and that both 
groups have agreed that this framework is valid. This 
assumption has not been shown to be the case. And no attempt 
was made to do this. This is a limitation to the research and
should be used to place it in context. It is one example of
one strategy of formative course evaluation. Further studies 
would need to commence by demonstrating the validity, or 
otherwise of this assumption. If that cannot be done, then
they Fill be of as limited use as this one.
In this study results emerged that were not explainable 
within the framework that was established. It is the belief 
of the author that the limitations are not to do with the 
technical limitations of the evaluation instruments that were 
used but were intimately connected with the evaluation 
strategy that was set up. If the results from' the evaluation 
instruments come as a complete surprise to both the teacher 
.and the evaluator then, a substantial area for investigation 
is pinpointed. That this area was not pursued in depth is 
one limitation of this case study.
6 . CASE STUDY : QUANTUM MECHANICS AND A NEW TEACHING METHOD
6.1 Introduction
This chapter presents the evaluation of a course that 
was highly innovative. The course was.in Quantum Mechanics 
taken by second year students studying for degrees in Physics 
and Physical Sciences. Lectures were drastically reduced and 
students worked on a scheme of self-paced instruction known 
as the Keller Plan (67). The evaluation of the course was 
stimulated by the instructor’s need to investigate this 
innovation to determine the extent to which it was proving 
successful.
The main aim of the evaluation was to monitor the course 
to determine its strengths and weaknesses and to feed back 
information about areas for improvement to the course organizer 
so that the course could be adapted to the needs of the subject 
and to the needs of the students who were taking the course.
This is the aim of the formative evaluation activities that 
took place.
In addition to this fairly short-term study an attempt 
was made to lay the ground work for an investigation of the 
Keller Plan system as a method of teaching the subject 
Quantum Mechanics. Information in this area would be used 
to aid decisions about the future methods of running this 
particular course and of courses in other'areas . A subsidiary 
aim of the .study was to derive information that could be used 
to assess the teaching method. Much of this is only preliminary, 
but an indication of the direction of this work will be given.
6.2 The Course
The second year course in Quantum Mechanics was designed 
•for students who had taken introductory courses in Atomic 
Physics. The study reported in detail here took place during 
the first two terms of the 1971-72 academic year. The course
began at the start of the Autumn term and officially 
finished mid-way through the Spring term. It was assessed 
by one of the Part I examination papers in mid-June.
Seventeen students studying for an honours physics degree 
were enrolled with thirteen students on an honours degree 
in physical sciences. The physics students had been 
selected as being in general of lower ability than the full 
intake for the physics degree. They formed the B group 
which consisted of students who had performed less well 
than the A' group in a range of examinations taken in 
the previous Easter vacation. The physical science students 
comprised the entire intake for the Physical Science degree 
course. .
The course was arranged in a series of fifteen units. 
Each unit consisted of written material including :-
(a) a statement of the objectives of the unit in terms
of what a s.tudent should be able to do on completing it,
(b) a statement of previous knowledge that was required
of a student before tackling the unit together with an 
indication of where that pre-knowledge could be acquired 
(references to books, notes, etc.),
(c) a reference to specific pages and sections of a textbook 
that the student should study,
(d) some notes that clarified or expanded the explanation 
of the topic found in the textbook,
(e) problems that students could attempt to see if they 
had understood the unit,
(f) the solutions to the problems including the derivation 
or calculation in detail.
Students studied these units on their own in their own time. 
When they., felt that they had understood the unit they were 
asked to present themselves for a short test, typically 
taking them 20 minutes, which examined their achievement 
of the unit objectives. When they had finished the test
students immediately discussed their results with a tutor.
If they satisfied the tutor that they had mastered the 
test then they were allowed to proceed to the next unit.
For administrative reasons students had one unit in hand 
at any time. This enabled them to continue their study 
if there was not a convenient time for them to be tested. 
Testing took place in the periods that had previously been 
occupied by lectures and tutorials. There were two one-hour 
testing sessions per week in the first term and three 
one-hour sessions per week in the second.
Students were able to discuss their problems with the 
tutors in the testing period without taking a test. This 
usually occurred in the first twenty minutes when tutors 
were not occupied with testing. In addition, four lectures 
were given throughout the course. Three of these were 
stimulus lectures and aimed to interest students in topics 
which were related to the subject of the course, but which 
were not in the syllabus and were not therefore examinable.
The other lecture was given near the beginning of the second 
term and was designed to give students a broad review of the 
course to show them how the individual parts were interrelated. 
At the beginning of the course students were introduced to 
the teaching method by way of an introductory talk by the 
course organizer.
•In this way the conventional 35 hour lecture course was 
replaced by a self-paced course of 15 units. The aims and 
objectives in terms of the subject matter to be studied 
remained the same as before but the aims that were related 
to the method of study were radically different. It was ' 
expected that students would be encouraged to work on their 
own and become more independent in their study habits; that 
they would all achieve mastery through the lack of time 
constraints; that they would be able to study at times 
prescribed by themselves without the lock-step of the lectures; 
and that they would have more opportunity than before to 
discuss their problems and. difficulties with the tutors..
The course was, as far as the designers were aware, 
the first course to be run in this way in Great Britain.
It was regarded as very important by the course designer 
that the course be evaluated and monitored intensively 
by an evaluator. In order to reduce the possibility of 
subject matter problems developing two additional staff 
who were subject experts acted as tutors for the first term 
during all testing sessions. The course was therefore 
highly untypical. It was the subject of careful scrutiny 
both by an evaluator and by an additional teaching contingent.
A flow diagram of the course design is given in Fig. 6.0 
Lectures are indicated at the points that they would be 
received by students who were proceeding at the recommended 
pace. That is, the pace at which they would finish the 
course in 15 weeks.
Background to the Course
The scheme for the course outlined in the previous 
section resulted from two influences. Firstly, the course 
had been subject in the 1970-71 session to substantial 
innovations and an evaluation of these had pointed to 
certain problem areas both in content and method. Secondly, 
a self-paced teaching method known as the Keller Plan had 
come -to the attention of the course organizer whilst he was 
visiting the Massachusetts Institute of Technology in the 
'same year..
.1 The earlier Course
During the session 1969-70 when the Quantum Mechanics 
course was given for the first time, it was given entirely 
through lectures and subject tutorials . The lecturer was 
very dissatisfied with the reception that the course was 
getting from students : they lacked interest, very few 
attended tutorials and the examination results were 
disappointing to the lecturer. A group of three
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educational technologists including the present evaluator 
were invited to look at the course and make recommendations 
which they thought would help improve the course. They 
sat in on a few lectures and tutorials and talked to a few 
students. They produced a set of recommendations for 
possible action. Some of these were outside the range of 
influence of the lecturer and were not implemented; others 
were implemented in full.
The outcome was a greatly changed course. Lectures 
remained the central feature, but tutorials were replaced 
by examples classes. These took the form of the total 
class meeting in one room with the three tutors rather 
than separate small groups with a single tutor. Problems 
were provided which students were encouraged to attempt 
prior to the class. Difficulties in these were then 
discussed in the examples class either on an individual 
one-to-one basis with a tutor, or if demand was sufficient 
a problem would be discussed on the blackboard by one of 
the tutors. This, in itself, was not a major innovation.
If had been used successfully in teaching mathematics to 
the same group of students. In addition, however, for 
each section of the course students were provided with 
the aim of that section, a list of specific objectives 
in detail, a list of the pre-knowledge required for each 
objective and a flow diagram illustrating the interrelation 
of different parts of the section. This handout was given 
to students prior to the lectures that covered that part 
of the course. Also, at the end of each examples class, 
students were given a short, ten minute test with multiple- 
choice items. These were displayed on an overhead projector 
transparency and students attempted them on the spot. They 
were immediately given the correct responses and they 
recorded their performance on each question on a sheet 
which gave references for students to follow up on each 
question that they had answered incorrectly.
The course given in the 1970-71 session was subject 
to a detailed evaluation which investigated each element 
of the teaching system that was used. Details of the 
findings appear in an internal report feo■) • The two 
main points were as follows :
1. "By far the most successful innovation was the 
introduction of the short tests given at the end 
of examples classes."
2. "The greatest problem with the pre-lecture handouts 
was their lack of use."
The report .concluded with the following statement:
"In general terms the effects of the course in terms 
of student achievement have come much closer to the 
expectations of the lecturer than when the course was 
given in the traditional manner. Nevertheless the results 
of the evaluation do suggest certain areas where the course 
is under-achieving. These areas are not those of student 
performance, or more accurately student performance is 
probably not the greatest of these. They are in the area 
of the transactions which take place during the course 
between staff and students. As mentioned in the preliminary 
evaluation, "the main problem is one of getting students 
’invo'lved* in the course." A decision needs to be made 
not simply on whether certain innovations need to be 
retained, improved or rejected, but whether there should 
be new innovations. It is possible that greater student 
achievement can be obtained by an extension of the present 
methods, but it is the opinion of the evaluator that a 
greater course improvement can result from innovations 
which affect the transactions of the students with the 
subject matter, and with the lecturer and the tutors" £o).
.2 Influence Of Keller Plan Courses
In 1968 a paper by Fred S. Keller entitled "Goodbye,
Teacher...." was published (68). This described a 
method which Keller and his associates had started 
to develop in 1962 to teach psychology to undergraduate 
students at the University of Brasilia. He distinguished 
the features of this method from conventional teaching 
procedures as follows;
1. "The go-at-your-own-pace feature, which permits a 
student to move through the course at a speed 
commensurate with his ability and other demands 
upon his time.
2. The unit-perfection requirement for advance, which 
lets the student go ahead to new material only after 
demonstrating mastery of that which preceded.
5. The use of lectures and demonstrations as vehicles 
of motivation, rather than sources of critical 
information.
4. The related stress upon the written word in 
teacher-student communication, and finally
5. The use of proctors, which permits repeated testing, 
immediate scoring, almost unavoidable tutoring, and 
a marked enhancement of the personal-social aspect 
of the educational process."
The teaching method based upon these principles was 
known as a Personalized System of Instruction (PSl) or 
the Keller Plan. This method received great attention 
from university and college teachers throughout the 
United States, see for example ( 64,69,79,83)* 
and it was used in the teaching of undergraduate physics 
at MIT by Ben A. Green. Reports, of this work (57 ) 
attracted attention of the community of physics teachers 
in higher education and the Keller Plan became to be 
increasingly used in the teaching of physics as well, as 
psychology, and has spread to many other subjects (117).
The most important feature which was adapted from 
the Keller Plan for the Quantum Mechanics course at 
Surrey was that of self-pacing and it was this aspect 
that made necessary the removal of regular lectures 
from the course. If students were pursuing the course 
at a rate that was appropriate to them individually 
then it would not he possible to introduce a talk at 
a fixed point in time and expect many students to 
benefit. In addition the Keller Plan introduced the 
feature of -unavoidable staff-student contact. This 
was expected to. effect the transactions of the students 
with teaching staff which were unsatisfactory in the 
previous course.
The Keller method provides one means of tackling 
some of the problems that the previous course evaluation 
had exposed. In particular it was possible to retain 
the component of frequent testing whilst at the same 
time changing the transactions between students and 
staff. Staff time during the course could be devoted 
to the individual testing of students performance and 
the discussion of student difficulties, rather than 
to the development of a performance on the part of the 
•course organizer in a lecture. The favourable elements 
of the previous innovation could be retained and a new 
component could be added if the Keller Plan was adopted.
6.4 ' Specific Constraints •
The context in which the course was situated 
produced constraints on the details of the teaching method 
which was finally selected and on the kinds of evaluation 
which could be attempted.
6.4-1 Constraints on the Method
The major constraint was that imposed by the necessity 
for the course to fit into administrative arrangements that
were centrally governed. These prescribed the times of 
meeting and the place of meeting. They also provided a 
constraint which was considered likely to affect the 
success of the scheme. This was the need for the course 
to be examined in a conventional three-hour examination 
paper ten weeks after the end of the course. The 
arrangements were slightly different for the two degree 
courses involved, but in both a single paper included 
questions from two subjects one of which was Quantum 
Mechanics. Keller Plan courses in the United States 
usually assessed students in terms of either the number of 
units covered, or they awarded an automatic grade A for 
completion of all units. (57)* I*1 general little or no
weight was carried by an additional test or examination.* 
However, in the present context, the examination was the 
only officially recognised form of student assessment.
A common element of other Keller Plan courses was 
the use of undergraduate student proctors as tutors who 
marked unit tests and discussed them with students. These 
proctors either received payment for their services or they 
were awarded credits which could be counted towards a degree. 
In the British context neither of these opportunities are 
available; Students on grants cannot officially work during 
term time and no university awards credits for teaching 
(at least not to non-education students). Tutors are either 
teaching staff or postgraduate students working on a part- 
time basis. They tend therefore to be more expert, but 
also more remote from undergraduates. The Keller Plan had 
proved successful with student proctors - it was assumed 
that now it would work with academic staff as tutors.
.1 Constraints on the Evaluation
The present evaluation was governed less by external 
factors than the other case studies, and more by problems
*Currently (1974) many courses in the U.S. given by Keller 
Plan now give weight to a final exam. (157)
intrinsic to the method. Some of these were minor. For 
example, except at the beginning of the.course students 
were not present in one place as a group, at any given time 
very few were present. Others were more substantial; one 
particular constraint on the evaluation was the external 
requirements of the examination. The examination paper 
could not be effectively used as a measure of student 
achievement on the course. One problem in this was that 
each department had a separate procedure. In one the paper 
was divided equally between two subjects and students were 
required to answer a given number of questions on Quantum 
Mechanics, in the other students were required only to 
answer five questions out of eight, of which three were on Quantum 
Mechanics and five on subjects not requiring any knowledge 
from the Quantum Mechanics course. In the latter case, if 
students were prepared to risk not having a choice of 
questions to answer they could effectively drop Quantum 
Mechanics without penalty. This great flexibility did mean 
that very little meaningful information could be derived 
from examination marks. It was considered highly unlikely 
that students would be prepared to sit any other tests in 
the subject so that no independent measure of student 
achievement was available with which to compare the progress 
of students on the units.
.The role of the evaluator was somewhat different in 
this case study also. The course organizer was committed 
to innovation and to the value of evaluation before the 
evaluation . exercise was initiated. He had initiated the 
evaluation of the course and had invited the collaboration 
of the evaluator. In addition a working relationship 
between the innovator - the course organizer- - had been 
established previously ; they both worked in the same unit 
and had collaborated on other course innovation and 
evaluation projects.*
*Most importantly, the course organizer and innovator was 
the supervisor of the evaluator for work towards a higher 
degree. This was not seen by either party as a substantive 
constraint on the task.
All these factors were a positive influence towards removing 
constraints on the evaluation that might otherwise have 
caused difficulties. There was a constraining effect though 
in this relationship when one comes to consider the 
transferability of evaluation methodology. It may be that 
.some of the evaluation activities of this study could not 
be attempted in the same way under a different relationship 
between innovator and evaluator. This problem will be 
•discussed in greater detail in a following chapter.
Rationale for Choice .
The study of the Quantum Mechanics course is set in a 
different context to those reported earlier. It is an 
evaluation that was requested by a university teacher who 
was very interested in and committed to evaluative activities.
This is the most important reason why this study is reported 
here. It was hoped that one outcome of this study would be 
to help illuminate the differences in the evaluation of 
university courses that would be possible in situations where 
the clients of the evaluation were committed to its implementation.
Another factor in the selection of this particular course 
for evaluation was that it was highly innovative. There 
seemed a-priori to be a very powerful reason for incorporating 
evaluation into the course; the course was being given by a 
method that the organizer had no experience of and this made 
it important that some form of course monitoring take place to 
check that all was going well. The same argument is not 
applicable in practice to the courses given by conventional 
teaching methods. In these cases the same staff would be 
fairly confident that they could monitor the course themselves, 
without the aid of additional resources and it would be 
difficult for the evaluator to challenge this assumption.
6.6 ‘ Approach adopted
Three aspects of the problem were covered by the 
evaluation. Firstly, there was a need to monitor students • 
progress on the course, to find difficulties and problems 
that they were experiencing and to provide information for 
the course organizer so that small changes could be made 
to improve the course whilst it was in progress. This was 
essentially short-term formative evaluation. Secondly, 
information was gathered relating to the structure of the 
course and to the students experience of the organisation 
and the methods that were to be employed. This was to be 
used to facilitate decision-making about the style and 
structure of the course for future years. It was anticipated 
that this aspect might suggest substantive alterations to 
procedures whilst keeping within the overall philosophy of 
self-paced learning. This is formative evaluation for 
medium and long range decision-making. Finally, a start 
was made to prepare a basis for a longer term summative 
evaluation of Keller Plan and other self-paced courses. 
Essentially it was expected that information derived -under 
the first two headings would be useful for this. This was 
a- distinct aim of the total evaluation and will be discussed 
as such although little attempt, was made to incorporate 
special procedures in this area in addition to those selected 
for formative purposes.
6.6.1 Short-term formative evaluation procedures
Much of the information gathered to provide short-term 
feedback to'the Course organizer whilst the course was in 
progress was informal. The evaluator attended most 
of the testing sessions and the lectures that were given.
He observed the number of students present and the activities 
they were engaged in; after testing he talked informally to 
students and asked them about difficulties they were having 
and their ideas and attitudes towards the course. Student 
difficulties were recorded and reported to the course organizer. 
The sources of information were kept confidential.
The tutors gained much useful information through the 
post-testing discussions with students. They reported 
that this was a very valuable source of information about 
student learning difficulties and about ambiguities and 
errors in the units and the textbooks. This was regularly 
reported to the course organizer and it did not require the 
support of the evaluator .
One systematic source of information was provided by • 
the unit feedback sheets. These were single page forms that 
. students were given with each unit they received. They were 
asked to complete them and return them when they collected 
the following unit.. Questions about the difficulty and 
interest of the parts of the unit were asked together with 
the time taken to complete the unit, pre-knowledge that was 
assumed and comments on the text and the problems were 
solicited. The form is shown in AppendixIII. Records of 
student responses were kept and were also regularly shown 
to the course organizer.
Feedback on students that were slow or did not present 
themselves for testing was obtained from the records of 
student progress that were made. These recorded the date on 
which each student took each test and the result of the test.
The course organizer noted students that were slow and wrote 
to them to encourage them to see him to discuss their 
difficulties with the course.
.2 Long-term formative evaluation procedures
1. The informal interviews with students after testing 
. periods also provided a source" of questions and problems 
concerning the effect of the course. Many of these ideas 
were incorporated into a questionnaire which was administered 
to students in the eighth week of the course. It was given 
personally to all students who were present for testing during 
that week and posted to students not present. They were., 
assured of anonymity and were asked to complete the questionnaire
and return it to the evaluator personally or through the 
internal post. The questionnaire aimed to probe student 
opinion about many aspects of the course including the 
following (the complete questionnaire is shown in Appendix IV..
(i) Each component of the course, e.g. objectives, 
problems, feedback sheets, the textbooks etc.
These were rated on a scale of usefulness from
1 (very useful) to 5 (not very useful) and students 
were asked to give reasons for rating it in a 
particular way. Problems and tests were also rated 
on a scale of difficulty from 1 (too difficult) to 
5 (too easy).
(ii) How students worked on the course, e.g. did they work 
in class when not being tested?, how much time each 
week they spent on the course, whether it took up 
more time than other subjects?
(iii) Students overall impression of the method, e.g. did 
they think they learnt as much by this method compared 
to lecture courses, was their time efficiently used, 
did they feel there was greater or lesser contact with 
staff, advantages and disadvantages of this method?
(iv) # Reaction to given statements about the course. These
were taken from actual student comments and students 
were asked to agree or disagree to the statements.
These included ; ’The tutors expect too much of us1,
’I couldn’t work up much enthusiasm for Quantum Mechanics 
no matter how well it was presented.’
• (v) A list of each topic in the course was provided and
students were asked to rate each topic in terms of their 
degree of understanding of it from 1 (don't understand 
at all) to 5 (understand very well). Students were 
asked to indicate the unit that they had just completed.
2. After the end of the course just before students were 
to sit their examinations a second questionnaire was posted 
to them. This was of an open-ended nature and it asked 
students to record their overall impression of the Quantum 
Mechanics course including whether or not they thought that 
the self-paced method encouraged any feelings of competitive­
ness or co-Operation amongst students. The second part of 
the question was included to find out about an issue of 
student competitiveness where the course had been criticised 
by staff in other departments. A follow up questionnaire was 
also sent due to the initial low response.
5. The student progress record was also a useful source 
of information concerning the differential progress of students 
especially when considered together with the unit feedback 
sheets and scale of understanding of course content.
4. An attitude scale similar to that used in the Biology 
course was administered at the beginning of the course and 
at a time when the course had officially finished. (For 
details of the construction and use of this see section 5.6.2 
Students in the latter session were asked to attend together 
to complete this schedule and to discuss their experiences
of the course. The concepts rated by students were Quantum 
Mechanics, Mathematics, My expectations towards the course/ 
Looking back on the course, Wave-particle duality, The 
uncertainty principle, the wave equation, Probability and 
Measurement. The first three were rated on the same 30 
scales and the rest were rated on a shorter number (20) of 
these scales.
5. The two tutors and the course organizer, who also acted 
as a tutor were interviewed at the end of\he course. These 
were semi-struetred and aimed to explore the\experience of 
the tutors in working in the self-paced teacning system, 
their conclusions about its efficacy in the present context 
and suggestions for possible future changes.
6. Finally the examination results were studied, and as 
far as was possible, compared to the results obtained in the 
previous year.
6.6.3 The beginning of a summative evaluation
As mentioned before no attempt was made to set up a 
formal summative evaluation of the teaching system. However, 
the information gathered for the formative evaluation was 
examined and collated to form hypotheses that could be used 
as a framework for the study of other courses of this type.
The intention of this was to provide the initial stages of a 
framework that could be used as a perspective through which 
to view self-paced courses. The main sources for this were 
firstly, students who had participated in a self-paced course, 
staff who had operated within such a structure, critics of 
such courses, and finally other proponents of similar schemes. 
Information from the last two groups was derived from the 
literature and from reactions of other university teachers to 
reports that were prepared to describe the methods of the 
present course and the findings of the evaluation.
An important distinction to be made at this stage is that 
between the evaluation of a particular system in terms of its 
structure, and in terms of its content. For example, in the 
present course it may be found that students were not 
appreciating the content of the course, or they did not 
'understand the subject. This could be due to one of two 
factors. Firstly, the course may be structured in such a way 
that organizationally students had difficulties in learning, 
i.e. the way the learning system was arranged was at fault.
Or,- that the subject matter was badly arranged and that with 
a different subject-matter content the structure of the method 
would be satisfactory. There are therefore two considerations 
to be made when discussing the findings of the evaluation ; 
whether they can be accounted for by the structure of the course 
or whether they derive mainly from the content of the subject.
It was expected that, at least partly, some significant problems 
would be found in the content part of the course. The course
was being tried in a written rather than a verbal format - 
there were bound to be mistakes and these could be 
relatively easily detected. However, the problem remained 
of how to separate these effects from the effects of the 
organization of the course - the teaching method. To some 
extent these problems were never resolved: one example of 
a method is insufficient evidence from which to deduce 
information about it.
Results and Analysis
The individual procedures were intended to interrelate 
and produce results which could be viewed as a whole entity.
Some overlap and repetition was present as a check on the 
reliability of individual measurements and no one procedure 
was used to describe any particular outcome of the course. 
Findings which were acted upon were chiefly those where 
supporting evidence came from more than one source.
The rationale for the forms of analysis used was that a 
composite measure based on information from a variety of 
sources and a variety of procedures is more reliable and 
valid than information from any one of the single sources 
or procedures. This is the concept of triangulation 
referred to by Webb, et al (1 4 0).
The results will be presented and discussed under 
headings which refer to the kinds of evaluative information 
that they primarily relate to. This is a somewhat artificial 
division and is more relevant to a theoretical discussion of 
evaluation methodology than to the dynamic of the decision­
making situation. They do, however, roughly correspond to the 
time sequence of decisions that were to be made. Revision and 
improvement of the present course for the present students was 
the most immediate priority. This was followed by the 
improvement of the course for the next group of students in 
the subsequent years. The least immediate, but perhaps the • •. 
most important to non users, was the development and improvement 
of the teaching method used for the course. This progression
also leads in a sequence from the most tangible to the least 
tangible. The kind of information required in the first 
category is more certain to determine, that necessary to 
satisfy the third category is difficult to deduce and 
uncertain in its determination. The audience for the first 
is known: the audience for the last is generally unknown.
. 1 Short-term formative results
These were to be used to give week by week feedback to 
the course organizer on the progress and opinions of students 
as they studied the course from unit to unit.
Comments from these feedback sheets were recorded and 
given to the course organizer every three to four weeks (more 
frequently at the start of the course). These recorded 
student comments in detail. They mostly took the form of 
specific difficulties, for example, "the maths took more 
working out than the physics," "Eisberg's notation is 
difficult to follow", "I didn't know the Wilson-Sommer:feld . 
quantization rule". It was not possible to obtain detailed 
figures on the ratings of difficulty and interest as students 
grouped the parts of each unit in different ways. However, 
a crude measure of overall difficulty of each unit could be 
obtained by the average time taken for students to complete 
each unit and the range of times that were exhibited. See 
table ‘
- 1
One of the greatest problems with the feedback sheets 
was the low rate of return. The maximum returned for any 
units were 17 each for the first two units, i.e. approximately 
one half of the maximum possible return. The sheets did not 
form an integral part of the teaching system and their return 
was not required. The students returning them were atypical 
of the class: sheets were returned by predominantly the 
students who passed units quickly. This would tend to 
indicate that the average time taken per unit is a considerable 
underestimate of the true time taken, although it is possible
QUANTUM MECHANICS FEEDBACK SHEETS
UNIT 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
NO. of 17 17 16 11 13 9 9 8 7 6 6 3 2 1
STUDEN1S -
AV. TIME  
SPENT (hrs)
2.6 3.5 3.1 3.0 4.4 3.4 3.6 3.9 2.5 3.7 4.7 5.6 2.3 2.5
RANGE (hrs) i-G 1-12 1 .5 -6 1.5-5 2-10 2-6 2-10 2-6 1-4 2-5 3-6 3 i-8 2 -2 i
F i g ,  6 .1
that the slower students were those who spent less time 
studying units any way and that this was the reason that 
they were falling behind.
Considering student progress we can examine the record 
of time taken between tests and the number of units reached 
by each student. This information is displayed in Fig.6.2.
• The numbers in the table represent the time taken on each 
unit as measured by the number of testing opportunities not 
taken up by students, i.e. 0 indicates that a particular 
student passed a particular unit on the occasion immediately 
following the session when he passed the test for the previous 
unit. The unit mean indicates the average time spent by 
students between each unit.
From these figures and from the returned feedback sheets 
it is possible to determine the units that students took most 
time on and also those units that encouraged the greatest
• procrastination. It is interesting to note that these are not 
the same.Units 5, 12 and 13 were all particularly time 
consuming (average time spent*^ 4 hours), but units 3, 5, 6 and 
10 caused most procrastination (the average time lag before 
students took tests on these units was greater than two weeks). 
If the final distribution of the number of units completed by 
students is examined, see Fig.6.3> it can be seen that there 
were two parts of the course that provided insurmountable 
hurdles for some students. These were at units 3 and 11. It 
is unexpected that only one unit, unit three, appears to cause 
difficulties as assessed by two out of the three different 
indices of difficulty, especially when the reported time spent 
by students on this unit was one of the lowest. This certainly 
suggests that unit three in particular should be investigated 
more.closely and possibly revised in order to alleviate the 
problem.
.2 Long-term formative results
The findings concerning unit three in the last section
TIME SPENT BY STUDENTS ON EACH UNIT *
UNIT 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
>3 1 UUtni
MEAN
STUDENT
NO.
02 2 5 0 5 6 3 2 4 3.38
03 2 3 3 3 2 4 1 2 3 9 4 4 3. 08
04 2 10 3 3 4. 50
05 -
06 3 3 2 8 6 4.40
07 2 3 6 1 3 4 2 4 8 0 1 2.83
08 2 2 3 2 2 4 1 2 6 3 3 5 1 3 2.60
09 2 2 3 1 3 2 2 2 7 4 2 4 2.62
30 2 2 2 3 3 3 1 2 7 3 6 2 2.77
31 2 2 2 3 2 4 1 7 2 3 2.09
32 5 8 22 11.67
33 2 3 2 1 3 2 2 3 6 3 2 4 4 1 2.53
11 2 2 2 3 6 2 7 4 1 3 4 4 3. 08
12 9 6 3 4 2 4.80
13 2 3 8 3 5 4.20
14 2 2 3 2 2 4 9 0 2 3 2 3 2.62
15 2 4 1 2 14 6 4 4.71
16 2 3 1 2 3 4 2 7 3 1 3 2.58
17 2 5 2 2 5 6 5 3 4 3.40
18 4 2 3 7 8 4.80
20 2 3 6 1 4 2 5 1 2 2 2 4 2.62
21 3 1 4 4 5 7 2 3 3.63
22 5 5.00
23 4 2 11 5 6 2 5.00
24 3 5 9 5 5. 50
25 3 2 2 2 2 2 3 8 6 3 2 3 2.92
26 5 6 2 3 4.00
27 3 3 2 3 4 1 2 3 4.29
34 -
35 5 8 7 7 2 5. 80
36 7 7.00
UNIT
MEAN
3.1
NOTE
3.7 4.2 3.2 4.2 4.0 2.8 3.4 4.3 3.0 2.8 3.6 2.5 2.0
1. Units are equal to time between each possible testing opportunity, I. e i  week approximately, 
♦measured by the time spent between tests.
F i g ,  6 . 2
FINAL DISTRIBUTION OF STUDENTS ON UNITS
Chemical Physics. Physics.
No. of 
students
No. of 
students
1,2 3,4 5 ,6  7,8 9,10 11,12 13,14 15.
No. of units 
completed
1,2 3,4 5,6 7,8 9,10 11,12 13,14 15.
No. of units 
completed
F i g .  6 . 3
^6^567644137
could just as easily be included here. They were used partly 
to modify the present course and partly to influence the course 
that was to he given a year later.
The questionnaire which was administered shortly before ' 
the end of the first term of the course provided the major 
source of information for this section. The figures ensuing 
from the structured questions were assembled and the many 
open-ended comments that students made were grouped together 
into sections. These formed the basis of a report that was 
presented to the course organizer shortly before the 
beginning of the following term. Detailed discussion of 
some of the questionnaire findings are included in that 
document (2 0), but a brief synopsis of them is included here. 
Emphasis is given to negative feedback, as it is this kind 
that is most useful in pinpointing changes. A different 
emphasis would be given in reports to staff^etc.
. (i) The overall response rate was 72$. However, if the
.. class is divided in half into ’fast* students and
’slow1 students, the response rates become 94$ and 
54$ respectively, i.e. 'slow' students are under­
represented in the returns.
(ii) The course feedback sheets whose importance was
rated highly by the evaluator received considerable 
• adverse comment. They were rated low (4 .1) on the 
scale of usefulness to the students. Comments 
included "a nuisance", "no use to students". This 
result was not unsurprising as most students had 
effectively stopped using them by this stage in the 
course and were resistant to being cajoled into 
returning them.
iii) The tests were rated at 2.6, however three students
rated their usefulness lowly (ratings of 4 or 5).
One of these students said that "they are too easy 
to pass", another thought that the tests had given
him less contact with the staff. The third rejected 
the entire self-paced system and wanted to return to 
a conventional lecture course.
Staff tutors were rated similarly (2.5). A few 
students thought that the large number of staff in 
the class would in itself contribute to the success 
of the course and one.pointed to the extravagant use 
of staff time. A somewhat larger group mentioned that 
they only consulted with tutors when taking tests and 
that they did not see them at all on other occasions 
even when they had problems. Direct observation of the 
testing sessions suggests that this is so for the 
majority of students in the class; only about one 
quarter of the class made more than occasional use 
of tutors aside from testing.
One area that was particularly studied was that of the 
amount of time that students were spending on the 
course and the related issue of the amount of time they 
thought they were spending on the course. The average 
time per week that students reported in the questionnaire 
that they spent on the course was 4.2 hours. This 
exceeded the time spent as reported on the feedback 
sheets in the same period by 0.5 hours (not statistically 
•significant). Many comments were made that indicated 
that students felt that they were spending what they 
considered to be an excessive amount of time on the 
course. However, when the time that they were spending 
was compared to a fair estimate of the time required on 
the course conventionally, i.e. two hours of lectures, 
one hour of examples classes, one hour working on 
problems, then the time spent on the Keller Plan course 
was not in general'excessive. It was clear that students 
were working more intensively in that time than before 
and it is possibly for this reason that they overestimated 
the amount of time that they had spent.
(vi) There then arises the question of whether for this
reason or others, they spend time on Quantum Mechanics 
at the expense of other courses. Ten students reported 
that they did spend more time on other courses. However,
, nearly all the courses mentioned had a higher nominal 
loading in the timetable. This could suggest that 
Quantum Mechanics was receiving more attention from 
students than its weighting would indicate. It does not 
indicate that this is due to the method: it was possibly 
a more difficult course. Three reasons were given 'equal 
ratings by the students:
a) the subject is more difficult than others
b) the subject is more interesting
c) the way the course is organized (unspecific)
Most students rejected the following reasons:
d) it is more difficult to learn from books
e) there are too many problems set
f) there is too much information ih the course
A small group of slower students (4) did not reject 
these latter reasons.
(vii) 70^ did report that their time had been more
efficiently used in the self-paced method of teaching. 
Only two thought that their time had been used less 
efficiently.
>. ^
(viii) In the list of aspects of the course that were rated 
as useful the most useful parts were: the additional 
notes provided (1.78), and the textbooks Eisberg 
(1.70) and Beiser (1.90). The lectures (3 .06) and 
the list of pre-knowledge required (2.78) were rated 
as least useful. The lectures were interesting, 
students said, but not useful. The list of pre-knowledge 
was only found useful when particular difficulties with
the unit were found.
ix) "When asked their opinion of using a textbook
rather than lectures as the basis of the course 
students response was varied. The predominant 
comment was that it was good but very time 
consuming. Comments were also made that it 
placed greater demands on them and that this 
may be a contributory factor in many students 
not trying hard on the course. The problem of 
adapting to this.method of working was raised by 
some students. They said that it was good in 
principle but that it took time to get used to it. 
Slower students made less favourable comments' on 
balance. They would liked to have had lectures 
in addition to the materials provided. It is this 
group of students that found most difficulty in 
adapting to the self-paced style of working.
(x) The main advantages and disadvantages that students 
reported over the lecture course with tutorials 
method were as follows ( in order of importance):
Advantages related to;
a) self-pacing; ’work when in the mood’, ’unable to
work at one’s own pace', not pushed’, 'work at 
one’s own time’.
• b) learning: ’more incentive to work’, 'work learned 
more thoroughly', ’each one can concentrate on 
weak points', 'you are forced to apply yourself’, 
'learning geared to learning ability'.
c) regular checks on progress: 'makes sure you do
some work', I understand things as I go along', 
'makes one certain of one's progress'.
Disadvantages related to:
a) procrastination: 'tests discourage one from 
attending', 'easy to slip behind',
b) working from books: 'more difficult to understand', 
'less interesting','always means that the book is
the main source of information1.. 
)
c) time taken: 'very time consuming1, ’takes more 
time than usual’.
However, 75^ of those responding would like other 
courses to he run using methods similar to the present one.
These results together with the observational data and 
the interviews with individual students were'used as the basis 
for proposals for course improvement both for the remainder 
Of the course, and for the following year. Most recommendations 
could not be implemented in time for the remainder of the course 
for practical reasons. The substance of these proposals and 
conclusions were as follows:
”a) The course is too difficult for the weaker students. ■
Only a few students seem capable of completing the
course on the recommended schedule.
Proposal: additional notes and some individual tutoring
should be considered as immediate remedial action. In 
the long term the amount of material in the course should 
be reduced.
•b) The course feedback sheets were not useful to the students.
Proposal: if this kind of feedback is desired then either
the demand on students should be reduced possibly by 
taking a sub-set of the group as respondants or the 
notion of feedback sheets should be incorporated as 
an integral part of the teaching / learning system the 
course employs.
c) Lectures were considered to be interesting, but of 
little use. Weaker students wanted to be lectured to 
more and many students would like more lectures to be 
related directly to the content of the course.
Proposal: a few lectures be given concerning the
interrelationships of different parts of the course 
and to give a stimulating overview of the course with 
the aim of encouraging students to work on the units.
(d) Some weaker students were resistent to presenting 
themselves for testing. In particular they dislike 
those tests where they have to expose their ignorance 
to their peers..
Proposal: steps should be taken to make the testing
sessions less threatening and less like examinations. 
Possibly student tutors could help in this. This 
problem seems quite fundamental and should be 
investigated in more detail as it perhaps relates to 
the overall efficacy of the Keller Plan method of 
teaching.
(e) The greatest suggestion for change by students related 
to the times of the testing periods. They did not like 
them early in the morning and attendance at the 9.00 a.m 
period was very low.
Proposal: attempts should be made to schedule the
classes at a time that was more attractive to the class"
The attitude scales. ' Only sixteen students attended the 
session at the end of the course when the attitude test was 
administered. These were all students who were fast students,
i.e. completed all or nearly all units (11) or who were 
moderately fast (5). No slow students were represented in 
the sample. Of the thirteen fastest students in the course 
only two did not complete the attitude questionnaire. The 
results are therefore more representative of ’fast’ students 
than even the mid-course questionnaire.
The pre-course and post-course results are plotted in 
Pig. 6.4 . As can be seen very few differences
between pre— and post-course ratings are significant. Of the 
190 differences there are 17> 6 and 3 significant at the 5$*
1 $ and 0.1$ levels of significance respectively. The number 
of these that would occur by chance alone are 10, 2, and 0.2 
respectively. This indicates that the figures should be 
examined with caution. Only those differences significant 
at the 1$ level and less will be discussed. These are;
ilr
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for the concept.QUANTUM MECHANICS there is a change 
from vague to precise (.1 f o ) , and from unfamiliar to 
familiar (.1$); for the concept WAVE-PARTICLE DUALITY 
there is a change from unfamiliar to familiar (1 f o ) ; for 
the concept THE UNCERTAINTY PRINCIPLE from unfamiliar to 
familiar (.1$); and for PROBABILITY from worthless to 
valuable ( i f ) .
The most striking finding is the overall lack of 
change. This is partly due to the small sample, in that 
it would be expected that there would be a larger number 
of significant differences if the sample size was larger.
It does mean that little useful information can positively 
be derived from this measure, although it does indicate 
that something was being measured reliably. -
The end of course questionnaire. Again there was poor 
response to this. After two written reminders only nine 
students eventually responded. Again they were not 
representative of the slow students. All were favourable 
towards the course and the method that was adopted. The 
reasons given for this were similar to those reported in 
the mid-course questionnaire. No consistent reservations 
were apparent - different students suggested different 
modifications or changes. About, one half of the group 
felt that there was some small element of competition 
involved in the course and a similar number said that the 
-course had encouraged a limited amount of co-operation both 
between students and between staff and student's. It was not 
possible to draw clear conclusions of any kind from the 
responses.
Interviews with tutors. Both staff tutors remarked 
that a particular advantage of this method from their point 
of view was the close contact with students that they had. 
The advantage of having a one to one relationship with a 
student was present in the system with, in addition, the 
opportunity of the student to choose which tutor he saw.
However, they did feel that it was rather inefficient 
having two members of staff tutoring at the same time.
(This was changed for the later part of the course).
The other positive aspect that they mentioned was 
that they thought it was of particular benefit to weaker 
students in that they were, obliged to work on the course.
One tutor felt that good students would not suffer at all 
under the scheme, indeed they would probably benefit; the 
other was uncertain as to its possible effects on these 
students.
The examination results. Although it was theoretically 
possible to compare the exam results using the Keller Plan 
with those obtained the year before it was not possible to 
do this practically due to the external constraints placed 
on the form and style of examination. However, in both 
papers for the different departments the level of difficulty 
and the general style was fairly consistent from 1971 to 
1972. This was confirmed by the external examiner. In the 
physics group, 75$ of the students performed better on 
quantum mechanics than on the rest of the paper, as against 
.58$ in 1971.
When considering other evidence it is necessary to 
note-that the 1972 physics group had a lower level of 
attainment in general than-the 1971 group. In 1971, 72$ 
passed quantum mechanics (i.e. ’marks^ 55$) compared to 71$ 
in 1972 whilst the corresponding figures for the rest of the 
paper were 64$ in 1971 and 48$ in 1972. Of the ten students 
who failed in quantum mechanics, all but one either failed 
the examination as a whole or else passed on the borderline. 
Three other borderline cases did satisfactorily in quantum 
mechanics.
In the physical science group’s examination, where 
students had a choice of questions it was possible to see 
the extent to which they were attracted to quantum mechanics
questions relative to the others on the paper. The 
percentage of quantum mechanics questions out of the total 
number chosen was 44$ in 1971 and 51$ in 1972. These may 
be compared with the probable value of 37.5$ given equal 
choice and the maximum possible one of 60$.
One unexpected finding was that not all students who 
were behind with their units, did badly. The course 
finished in March, and all students were then given the 
remainder of the units, which they had not reached so that 
they could continue on their own until the examination in 
June. While, on the whole, the pattern of units reached by 
March reflected itself in examination performance, there 
were four students who did very creditably, although they had 
officially completed zero, four, five and five units out of 
15 respectively. This does suggest that some students were 
able to work effectively on their own using Keller Plan 
materials but not the recommended procedures.
.3 The start to a summative evaluation
In such a limited study it is not possible to do more 
than, begin to touch on information useful for a summative 
evaluation, and even more importantly a single course does 
not provide sufficient examples of the self-paced method 
from which a conceptual model of these types of courses can 
be constructed. .However, an attempt was made to record 
information that seemed relevant to this task. It was done 
by constructing various hypotheses about the effects of 
self-paced courses, in particular this course, on the students 
that were experiencing them.
Sources for the hypotheses were many and various., They 
ranged from comments of students experiencing the course 
through course tutors, to academic staff who were hostile 
and also had little or no experience or knowledge of the 
system. It is necessary for such an uninformed group to be 
included as it is such people who will be the future consumers
of summative evaluation reports. If their concerns are not 
aired then it is less likely that they will consider 
rationally other empirical findings.that may be presented. 
Information was included from the results provided in 
section 6.6 .3 and selected to cover that information that 
relates to self-paced teaching as a method rather than 
related to the details of the course in quantum mechanics 
as such.
The twenty three hypotheses so derived are included 
in Appendix V  and each includes a statement of the 
. rationale underlying each hypothesis*. They are included 
in this present thesis as a resource for future work that 
is being undertaken at the time of writing. At the present 
time it is not possible to report any research or evaluation 
that has been completed using this framework.
.8 Outcomes and Conclusion
The question must be asked: to what extent were the 
findings reported in sections 6.61 and 6.62 acted upon in 
the present and subsequent courses? Some of these actions 
have already been reported in these sections and in some 
cases these changes have themselves been investigated further 
This course was repeated in a modified form in the following 
year $nd it was studied (mainly by another investigator) in 
similar detail. Many of the problems that were encountered 
were taken into account when planning the evaluation strategy 
particularly the poor response rate. It was possible for 
this subsequent evaluation to study in greater detail those 
aspects of the course that had been exposed in the present 
study as problematic. A brief account of this work is given 
in Willoughby and Boud (143).
*The detailed formulation of the hypotheses and their 
rationale took place in conjunction with Ms. L. Willoughby
In the case of the Quantum Mechanics course it can he 
said that the evaluation findings were all considered by the 
course organizer when planning future .courses,That this did 
happen can be attributed to at least two main factors. Firstly, 
the formative evaluation activities were relevant to his needs, 
interests and concerns about the course, and secondly, that 
a sufficiently firm relationship was established between the 
evaluator and the course organizer. This mutual confidence 
in each others1 role of provider and consumer of evaluation 
information was a critical factor. The course organizer could 
be assured that problems that he considered to be important 
were being studied and the evaluator could be confident that 
his findings would at least be considered by the course 
organizer. These two factors may not appear as of great 
significance in an objective evaluation strategy, but the 
dynamics of the real course situation often predominate.
Changes were made in the organization and presentation 
of the next Quantum Mechanics course, but it is difficult to 
determine whether they can be attributed to the evaluation' 
or to some other activity such as public discussion, political 
pressures, etc. It would seem necessary to be able to deduce 
the effects of a particular activity in order to judge its 
efficacy, but unfortunately in this situation it is impossible 
to do this. It is not possible to abstract the evaluation 
activities from the innovation or the innovative ideas from the 
results of the evaluation in any useful way. It is possible 
to ascertain that the initial idea of running a self-paced 
course was partly a result of information about self-paced 
courses in the U.S.. becoming available and that this was not 
determined by the present evaluation; but it would be equally 
true to point out that the problems of earlier courses were 
partly diagnosed by evaluation activities in these courses. 
Innovation and evaluation cannot be separated in this sense. 
Evaluation cannot take place in isolation from the dynamics • 
and fluctuations in real courses and the criteria for good 
evaluation cannot be divorced from the criteria for good 
innovation.
At the time of final writing,(July 1974) the Quantum 
Mechanics course has undergone a series of evaluations and 
innovations have been introduced both as a result of these 
and of other considerations about the subject matter. The 
evaluation reported here continued in subsequent years 
with a different evaluator. The results presented have 
been intermediate and tentative rather than conclusive.
It is not possible to demonstrate the validity of most of 
the findings as they resulted in changes in the course which 
produced an entirely new situation.
In 1973 an account of the first trial of the Keller 
Plan Quantum Mechanics course which included evaluation data 
was published (4 8) and this prompted many inquiries from 
teachers interested in running their own self-paced courses. 
Later that year the materials and the methods of the Quantum 
Mechanics course were transferred to another institution and 
they were successfully implemented (22). The summative 
evaluation activities were extended and a preliminary paper 
was produced in 1974 (23)*. Both these are indicators that the 
Quantum Mechanics evaluation was seen to be of sufficient 
worth for the organizer of the course, and other evaluat ors to 
consider that time and effort should be invested'to follow the 
preliminary study. This is one measure of the success of this 
study that was definitely not present in the biology study and 
to a relatively small extent present in the physics laboratory 
study.
PART III
C h apter Seven : Judgm ents and Conclusions
7. JUDGEMENTS AND CONCLUSION
7 .1  In trod uction
E a r l ie r  chapters  discussed som e e m p ir ic a l s tud ies in  
fo rm a tiv e  eva luation  and em phasised som e issues re la te d  
to  e v a lu a tio n . T h e  fin a l chapter a im s  f i r s t ly  to  re v ie w  
the e m p ir ic a l studies and exam ine them  to judge th e ir  
w o rth . T h is  w i l l  be done in te rm s  o f S tu ffle b e a m ’s 
c r i te r ia  fo r  the eva luation  o f eva lu a tio n s . I t  is  intended  
th a t th is  assessm ent should help to h igh ligh t som e of the  
im p o rta n t fa c to rs  in the eva luations w hich m ade them  
p a r t ic u la r ly  successfu l o r  unsuccessfu l. T h e  s ty le  of 
eva luation  in  these studies w i l l  be discussed and fro m  
con sid erations about the kind of eva luation  ro le  th a t is  
a p p ro p ria te  in  fo rm a tiv e  course eva lu a tio n s , a m ethod w il l  
be proposed fo r  eva lu a to rs  w o rk in g  w ith  te a c h e rs  in  the  
eva luation  o f u n iv e rs ity  science co u rses .
I t  is  not intended th a t th is  m odel re p la c e  o th e r m odels  
but ra th e r  th a t i t  m ight be m o re  su itab le  fo r  som e of the  
p a r t ic u la r  p ro b lem s in the p a r t ic u la r  context in w hich the  
eva luations re p o rte d  in  e a r l ie r  chap ters  took p la c e .
F in a l ly ,  som e b r ie f  conclusions w il l  be draw n about the  
presen t s ta te  of fo rm a tiv e  eva luation  in u n iv e rs ity  co u rses  
and som e possib le  d irec tio n s  i t  m ig h t take  w ith  s p e c ia l 
em phasis on the need to va lid a te  the sup portive  eva lua tion  
m o d el.
7 .2  C r i te r ia  fo r  E va lu ation  of E va lu ations
T h e  th re e  case studies w il l  be b r ie f ly  d iscussed w ith  
resp e c t to each o f S tu ffle b e a m 's  c r i t e r ia .  T h e  c h ie f  
strengths  and w eaknesses o f the case stud ies in te rm s  o f
these w il l  be p resen ted .
S c ie n tif ic  C r i te r ia
In te rn a l V a lid ity
In a p p aren tly  o b je c tiv e , n u m e ric a l sca les  such as  in  
the  a im s  q u e s tio n n a ire , tes ts  fo r  v a lid ity  a re  w e ll  
es tab lish ed . Such tes ts  have been app lied  and the re s u lts  
re p o rte d . T h e  ind ications a re  th a t the a im s  q u es tio n n a ires  
have high in te rn a l v a lid ity .
W hen the Q uantum  M echan ics m easures  a re  discussed  
then the question o f v a lid ity  cannot be answ ered  n u m e r ic a lly .  
T h e  notion o f v a lid ity  used w as one w h ereb y  re s u lts  fro m  
each m easu re  w e re  c ro ss -c h ecke d  w ith  the re s u lts  fro m  
o th e rs . O n ly  those find ings th a t re c e iv e d  support fro m  
m o re  than one m easu re  w e re  re p o rte d  as v a lid .
E x te rn a l V a lid ity
E x te rn a l v a lid ity  is  used by S tu ffleb e am  to r e fe r  to  
the g e n e ra lis a b ility  of the in fo rm a tio n  to groups o th e r than  
the ones i t  w as co llec ted  f ro m . In the context o f co u rse  
eva luation  the only g e n e ra lis a b ility  th a t is  o f concern  is  
th a t between the group o f students studied and o th e r  
s im ila r  groups who m ay be tak ing  the cou rse  e ith e r  con­
c u rre n tly  o r  in  the fu tu re .
T h is  is  one a re a  w h e re  the m easu res  em ployed  m ay  
be w e a k . H o w ev er, in fo rm a tio n  about v a lid ity  w ith  re s p e c t  
to o th e r groups has not, in g e n e ra l, been ob ta in ed . T h e  
biology a im s  q u estio n n a ire  ra is e s  the suspicion th a t th a t  
v ers io n  m ay be unstable w ith  re s p e c t to e x te rn a l v a lid ity  -  
th e re  a re  unexplained incons is tenc ies  fro m  one y e a r  to  the  
n ex t. F o r  the la b o ra to ry  a im s  q u e s tio n n a ire , data obtained  
in  C o urse  A  and C ourse  B in o th er in s titu tio n s  g ives  con­
s id e ra b le  support to the s ta b ility  of th a t v e rs io n . T h e
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Q uantum  M echan ics q u estio n n a ires  w e re  m uch m o re  
situ a tio n  s p e c ific  and so e x te rn a l v a lid ity  becom es a  
d iff ic u lt  concept to w o rk  w ith .
R e lia b ili ty
Both vers io n s  of the a im s  qu es tio n n a ire  have been 
sub ject to  s p lit -h a lf  r e l ia b i l i t y  tes ts  w hich support the  
assum ption that they a re  r e l ia b le .
O b je c tiv ity
W ith  resp e c t to a ll  the in fo rm atio n  presen ted  to the  
c lie n ts  o f the eva luations -  the te a c h e rs , w hich o v e rla p s  
a lm o s t co m p le te ly  w ith  th a t p resented  h e re , none o f the  
data w a s  doubted a f te r  fu r th e r  exam ination  o f the evidence  
p rese n te d . T h is  is  a ra th e r  w eak m easu re  o f o b je c tiv ity  
though ,as  i t  dem ands a re je c tio n  o f evidence r a th e r  than  
p o s itive  acceptance . A  m o re  a p p ro p ria te  m e a s u re , w hich  
w as not app lied  in  m ost cases , w ould have been to have  
judgem ents of o b je c tiv ity  fro m  o th er eva lu a to rs  a w a re  o f 
the p resen t e v a lu a to r 's  b iasses , and fro m  students who  
had been subjects of the in ve s tig a tio n .
P ra c tic a l and P ru d e n tia l C r i te r ia
Th ese  c r i te r ia  a r e  concerned w ith  the recep tio n  o f the  
eva luation  by the c lie n ts . T h e y  cannot be ap p lied  to  an  
eva luation  re p o rt  w ithout knowledge o f the s itu a tio n  in  
w hich the evaluation  takes p la c e . T h e y  a r e ,  .in  th is  sen se , 
not to ta lly  pub lic  c r i te r ia  in  the w ay  th a t s c ie n tif ic  c r i t e r ia  
a r e .
R elevance
S tu ffleb eam  (1 3 0 ) b e lieves  th a t "the c r ite r io n  o f 
re levan c e  is  v e ry  p o o rly  m et by a lm o s t a l l  ex tan t e f fo r ts " ,  
and th at eva lu a tive  in fo rm a tio n  is  l ik e ly  to  be obtained
m o stly  in a re a s  w h e re  in s tru m e n ts  a re  a v a ila b le .
B ridgham  (2 6  )  has a lso  pointed to th is  phenom ena in  
eva luation  studies and uses an analogy o f a d a rt  board  
to  i l lu s tra te  i t . I f  the eva luation  in s tru m e n ts  a re  
like n ed  to d a rts , then i t  is  com m on, he c la im s , in  course  
eva luation  e x e rc is e s  th a t the d a rt board -  the p ro b lem  to  
be studied -  is  hung w h e re  the d a rts  lan d , ra th e r  than the  
d a rt board  being the ta rg e t a t  w hich the d a rts  a r e  a im e d .
In som e re s p e c ts , the studies re p o rte d  h e re  th a t have  
invo lved  the use of the a im s  q u estionna ire  m ethod have  
su ffe red  fro m  a fa ilu re  in  re le v a n c e . T h e  technique app ears  
to be qu ite  good a t producing in fo rm a tio n  o f a p a r t ic u la r  
ty p e . H o w ev er, th is  type of in fo rm atio n  w as dem on stra ted  
to  be inadequate in  the la b o ra to ry  case and in co m p le te  in  
the  case of the b iology c o u rs e . T h e  m ethod w as re le v a n t  
to  c e rta in  ends, but i t  can be argued  th a t these ends w e re  
pursued too fa r  in  the la b o ra to ry  c o n tex t. In  the case of 
the  quantum  m echanics course and in the la t te r  p a rts  o f the  
biology co u rs e , a much m o re  e c le c tic  approach w as  adopted  
w hich seem ed to m eet som e of the d e fic ie n c ies  o f re le v a n c e  
th a t can be le v e lle d  a t the la b o ra to ry  s tudy.
Im p o rtan ce
W ith  resp e c t to the c r ite r io n  o f im p o rta n c e , v e ry  
s im ila r  con sid erations app ly as in  the re le v a n c e  c r i te r io n .  
Judgem ent w as m ade in the la b o ra to ry  accord in g  to  a  
s in g le  eva lu a tive  datum . T h e  e v a lu a to r w as not a w a re  of 
the undue im p o rtan ce  p laced in the a im s  approach a t  a  
s u ffic ie n tly  e a r ly  t im e  so th a t changes could be m a d e .
Scope
I t  is  necessary  to balance scope ag a in s t re le v a n c e  : the
m o re  re le v a n t a  p a r t ic u la r  in s tru m e n t becom es to  a  p a r t ­
ic u la r  issu e , the less  re le v a n t i t  becom es in  co n tra s tin g
and com paring  a range of is s u e s . I t  w as possib le  to  
study the w e ll developed m ethod -  the a im s  approach -  
in  g re a t d e ta il and ap p re c ia te  its  l im ita t io n s . T h is  w as  
not possib le  in the s o fte r , less  re fin e d  m ethods of 
Quantum  M ech an ics .
- C re d ib il ity
In re tro s p e c t, the m ain  fa ilin g s  of the la b o ra to ry  study  
can be p laced in the a re a  o f c re d ib ili ty ,  o r  r a th e r ,  its  la c k .  
I t  becam e obvious a t the stage of sub m itting  the fin a l re p o r t  
to physics s ta ff th a t the eva lu a to r w as id e n tifie d  as an 
o u ts id e r whose concerns and in te re s ts  did not re la te  to those  
of the s ta ff  to whom  the e v a lu a to r w as n o m in a lly  re p o rt in g .
C o n v e rs e ly , i t  w as possib le  in Quantum  M echan ics  fo r  
, an a tm o sp h ere  of m utual t ru s t  to  develop between e v a lu a to r  
and te a c h e r . T o  som e degree th is  w as because the issues  
o f re levan c e  and im p o rtan ce  had been addressed  a t an e a r ly  
s tag e , but no m a tte r  how potent the m ethodology, l i t t le  
change w ould have re s u lte d  w ithout the s trong  re la tio n s h ip  
and understanding of the tasks  of both p a r t ie s .
T im e lin e s s
T h e  m o re  d is tan t a re la tio n s h ip  in  education b ecom es, 
the m o re  a tem pta tion  ex is ts  to fo rm a lis e  com m unications  
and p resen t fin ish ed , po lished docum ents. Such docum ents  
a re  r a r e ly  t im e ly .  P hysics  la b o ra to ry  s ta ff  w e re  p resen ted  
w ith  a len g th y , typed re p o rt  a t  the end o f the s tu d y . T h e  
Quantum  M ech an ics ’ o rg a n is e r w as p rov ided  w ith  s h o rt ,  
fre q u e n t, often v e rb a l re p o rts  of p ro g re s s . W ith  h in d s ig h t, 
S tu ffleb e am  c h a ra c te r is e s  the fo rm e r  stance as s e lf-d e fe a tin g  
i t  is  p robab ly  defeating of a l l  useful a c tio n .
P e rv as iven e ss
W hen the e v a lu a to r ’s c lie n t is  one person then the  
p ervas iven ess  p rob lem  is  m in im a l. In b io logy th e re  
w as one c lie n t -  the course le c tu r e r ,  in  quantum  m echanics  
the c lie n t w as the o rg a n is e r , in the la b o ra to ry  a c lie n t  
w as h a rd ly  d iscern ab le  -  no w onder th a t l i t t le  re s u lte d .
E ffic ie n c y
■ v
O f a l l  the c r i te r ia  fo r  e ffe c tiv e  eva luation  th a t o f
e ffic ie n c y  is  p robab ly  the h ard e s t to ju d g e . I t  cannot be 
sa id  that i f  the task  had been tack led  d iffe re n tly  then i t  
w ould have been m o re  e ff ic ie n t , S tu ffle b e a m  re g a rd s  th is  
as the la s t  c r ite r io n  to be m et j when th e re  a r e  im p ro p e r  
app lica tio n s  in  the a re a s  of re le v a n c e , s ig n ifican c e  and  
scope, then e ffic ie n c y  is  o f m in o r im p o rta n c e .
W h at K ind  of E va lu ation  w as A p p ro p ria te  ?
Judgem ents have been m ade about the s e p a ra te  e m p ir ic a l  
in vestig a tio n s  th a t have been p resen ted . L i t t le  has been said  
o f the c h a ra c te r is t ic s  o f the s ty le  o f eva luation  th a t they  
re p re s e n t and the w o rth  o f th a t p a r t ic u la r  s ty le .
M any of the d iff ic u lt ie s  and lim ita tio n s  o f the s tud ies  
can , in  re tro s p e c t, be tra c e d  to the ro le  o f the e v a lu a to r .
A s  discussed in 3 .4 ,  the e v a lu a to r adopted a te a c h e r-c e n tre d  
ro le  w hich w as described  fro m  the point o f v iew  of the  
te a c h e r who is  respo nsib le  fo r  the c o u rs e . T h e  approach  
has m any dangers and two kinds of te a c h e r-c e n tre d  approach  
should be d is tingu ished . T h e  f i r s t  kind is  one in  w h ich  the  
e va lu a to r adopts the te a c h e r ’s p ersp ec tive  and w o rk s  as i f  
he w e re  the teach e r •, the second is  one w h e re  the  
e v a lu a to r t r ie s  to  adopt the p e rs p e c tiv e , but reco g n ises  he
is  not the te a c h e r and should not t r y  to usurp  the position  
of the te a c h e r -  the person fo r  whom  he is  w o rk in g . In  
the f i r s t  cas e , th e re  is  the danger that the te a c h e r m ay  
fee l th rea ten ed  in h is  ro le  and fee l as i f  he is  being  
m anipu lated  c o v e r tly . T h e  au thor b e lieves  th is  to  have  
been the case in the physics la b o ra to ry  e v a lu a tio n . T h e re  
w e re  compounding p o lit ic a l fa c to rs , but the p ro b lem  o f ro le  
w as p red o m in an t.
A  change in s ty le  can be d istingu ished betw een the  
la b o ra to ry  study and the b io logy eva lu a tio n . T h e  e v a lu a to r  
w as not a b io lo g is t and th e re fo re  i t  w as e a s ie r  fo r  h im  
not to  be tem pted  to take  the te a c h e r 's  r o le .  H o w e v e r, 
much o f the eva luation  w as governed by p ro b lem s  th a t w e re  
in it ia l ly  in troduced by the e v a lu a to r : the suggestion o f
looking a t a im s  and the idea  o f m easu rin g  a ttitu d e s . T h is  
d efin itio n  o f the eva luation  p ro b lem  by the e v a lu a to r a lso  
o c c u rre d  in the la b o ra to ry , but th e re  on ly  added to  
the  ro le  p ro b lem  th at a lre a d y  e x is te d . In  the b io logy ca s e , 
although the e v a lu a to r c la im e d  to be tak ing  a te a c h e r-c e n tre d  
approach o f the second type outlined  h e re , in  p ra c tic e  he 
w as s tru c tu r in g  the p ro b lem  in te rm s  of concepts th a t he  
had im p o rte d . W h ils t th is  is  not n e c e s s a rily  a  bad th ing  to  
happen, i t  does c h a ra c te r is e  the eva luation  s ty le .
T h e re  w as a fu r th e r  change in quantum  m ech a n ic s .
M any of the p ro b lem s o f the e v a lu a to r adopting the te a c h e r  
ro le  had been reso lved  in  e a r l ie r  y e a rs , and d u rin g  th a t  
t im e  a su itab ly  accepting re la tio n s h ip  had developed betw een  
the eva lu a to r and the te a c h e r . T h is  a llo w ed  the e v a lu a to r  
to  engage in a te a c h e r-c e n tre d  eva luation  w o rk in g  as an  
eva lu a to r a longside the te a c h e r , fo r  the  m ost p a r t  being  
d ire c te d  to p ro b lem s of concern to the te a c h e r , but a lso
being a w a re  o f unexpected p ro b lem s that could a r is e .
T h e se  com m ents have been m ade on the assum ption  
th a t the eva lu a to r is  a sep ara te  person fro m  the te a c h e r  
and they a r e  not ap p licab le  in  the s itu ation  w h ere  a te a c h e r  
does h is  own eva lu a tio n . In th a t case , i t^ is " e n t ire ly  
a p p ro p ria te  fo r  the te a c h e r to define h is  own eva luation  
tasks  and to take  w h a tever p ersp ec tive  he finds ap p ea lin g .
I f  an e v a lu a to r w ants to adopt th is  stance then he should  
find  a cou rse  of h is  own to  te a c h .
S u p p o rtive  E valuation
Background
P a c e , in  h is  1968 re v ie w  of the s ta te  o f eva lua tion  
concludes by d istingu ish ing  two co n tras tin g  cases of an 
eva luation  ro le  (9 7  )  :
" When the eva lu a to r is  b a s ic a lly  a te a c h e r , r e fo r m e r  
o r  s ta ff  o ff ic e r  to the p ra c t it io n e r  and the purpose of 
eva luation  is  to im p ro v e  o r  change a p ro g ra m  o r  p ra c t ic e ,
T h e n , the process of eva luation  is  c h a ra c te r is e d  by :
1. A  c lie n t-c e n tre d  o rie n ta tio n  -  in th a t the c lie n ts  
sp ec ify  the ob jec tives  (u s u a lly  w ith  help fro m  
the e v a lu a to rs ) ;
2 .  A  c o -o p e ra tiv e  m ode of in q u iry  -  in  th a t the  
c lie n ts  o r  p ra c t it io n e rs , in  add ition  to the  
e v a lu a to rs , p lan , conduct, and in te rp re t  the  
in q u iry .
T h e  intended re s u lt  is  decis ion and ac tio n .
But when the ev a lu a to r is  seen as a n e u tra l so c ia l 
s c ie n tis t and the purpose of eva luation  is  in fo rm a tio n  and  
a n a ly s is ,
T h e n , the p rocess o f evaluation  is  c h a ra c te r is e d  by :
1. A n independent o rien ta tio n  -  in  th a t the range  
of in q u iry  inc ludes but is  not l im ite d  by the  
c lie n t's  intended ob jec tives  *,
2 .  A  c o lla b o ra tiv e  mode of in q u iry  -  in  th a t  
e x p e rtis e  fro m  re le v a n t d isc ip lin es  is  brought 
to  b ea r on the design , conduct and an a lys is  
of the in q u iry .
T h e  intended re s u lt  is  the p ro v is io n  o f m o re  com plex  
bases fo r  in fo rm e d  ju d g e m e n t."
P ace c o n firm s  the tra n s itio n  fro m  a re s e a rh -c e n tre d  
v ie w  of eva luation  th a t p redo m inated  p r io r  to  1968 to a  
d e c is io n -c e n tre d  v iew  th at em phasises re s e a rc h  and e v a l­
uation as d is tin c t a c t iv it ie s  th a t both w a r re n t  a tten tio n  in  
th e ir  own r ig h t.
T h e  exam ples  o f eva luation  presented  in  the e a r l ie r  
chap ters  can be seen as fo llow ing  the exam ple  o f  P a c e 's  
f i r s t  case , w ith  the re s e rv a tio n s  about the  s e p a ra tio n  o f 
te a c h e r and eva lu a to r ro le  a lre a d y  d iscussed . H o w e v e r, in  
re tro s p e c t, when o r ig in a lly  conceived the tw o types o f e v a l­
uation w e re  not d is tingu ish ed . T h e  la b o ra to ry  a im s  study  
tends m o re  tow ards P a c e 's  second case and i t  w as v iew ed  
m uch o f the t im e  in a  re s e a rc h  p e rs p e c tiv e . By the t im e  
th a t the Quantum  M echan ics ' study had been in it ia te d  a sup­
p o rtiv e  s ty le  o f eva luation  had begun to  e m e rg e  w h ich  c lo s e ly  
fo llo w s P a ce 's  eva luation  fo r  decision and a c tio n .
T h is  th es is  has p resented  m y e m p ir ic a l w o rk  fro m  
1968 to 1972 which has p ro g ressed  fro m  a conception o f the  
ev a lu a to r as a n eu tra l s c ie n tis t to one of e v a lu a to r in  a  
c lie n t-c e n tre d  supportive  r o le . T h is  change has been m a n ife s t
in  the uses to w hich the re s u lts  of the eva luations have  
been put.
In fo rm atio n  fro m  the a im s  q u estio n n a ire  study has  
been used in the design of o th er courses by O 'C o n n e ll 
and Penton, both w ith in  the U n iv e rs ity  of S u r r e y  ( 9 5 )  
and c u rre n tly  in  ano ther in s titu tio n . In P a c e 's  te r m s , th is  
could be c a lled  "the p ro v is io n  o f m o re  com plex bases fo r  
in fo rm e d  ju d g em en t" . T h e  Quantum  M echan ics study has 
provided  a continuous s tre a m  of in fo rm a tio n  w hich w as and 
is  a c tiv e ly  being fed back into  the course to co n trib u te  to  
i ts  m o d ifica tio n  : "decis ion  and a c tio n " . T h e  re s u lts  have  
not been used in o th er con texts , but the range o f m ethods  
em ployed have been adopted and adapted by W illoughby and 
B rid g e  ( 2 3 )  in  th e ir  s tudies of s e lf-p a c e d  cou rses  w ith in  
the N u ffie ld  H ig h e r Education L ea rn in g  P ro je c t  (P h y s ic s ).
M uch o f the c u rre n t eva luation  l ite r a tu r e  is  concerned  
w ith  exp lo rin g  the im p lic a tio n s  o f eva luation  designed fo r  
decision and a c tio n , and in  extending P a c e 's  s im p le  
d icho tom y. T h e re  is  now a p le th o ra  of new types and new  
nam es fo r  eva luations under th is  banner : resp o n s ive
eva luation  (1 2 1 ), d iscrepancy  eva luation  (1 0 8 ) , tra n s a c tio n a l 
eva luation  (1 1 0 ) , e tc . W h ils t not w anting to add unneces­
s a r i ly  to the num ber o f la b e ls  th a t have been in ven ted , the  
fo llow ing  section  outlines a s ty le  o f eva luation  th a t has  
em erg ed  e x p e r ie n tia lly  fro m  the p resen t w o rk .
In re v ie w , the e m p ir ic a l studies p resented  a s ty le  of 
eva luation  th a t w as successfu l in  m any w ays and obtained  
in fo rm a tio n  that could have been used fo r  cou rse  d eve lo p m en t. 
H o w e v e r, i t  w as unsuccessful in  c e rta in  c ru c ia l a s p e c ts .
T h ese  w e re  : f i r s t ly ,  i t  w as not in  s u ffic ie n tly  c lose  con tact
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w ith  the p e rce ive d  prob lem s as seen by the teach e rs  
fo r  whom  the evaluatfons w e re  being u n d ertaken . T h is  
re s u lte d  in  p rocedures  being developed th a t in som e cases  
did not have the com plete backing o f the te a c h e rs , although  
a t no t im e  w as th e re  any o v e rt re s is ta n c e . S eco n d ly , 
the fa c t th a t the p rob lem s th at w e re  addressed  w e re  not those  
th a t w e re  n o rm a lly  generated  by the c lie n ts , did le a d  to  the  
accum ula tion  o f data and ana lyses th a t w e re  so m etim e s  not 
re a d ily  understandable and a s s im ila b le  by th e m , so th a t ,  
although p o te n tia lly  useful in fo rm a tio n  w as g en era ted , i t  
w as not in a fo rm  th at w as e a s ily  handled by h a rd -p re s s e d  
te a c h e rs .
A n A lte rn a t iv e  A pproach
Ind ica tions  have been given in C h ap te r 3 and in  the  
prev ious  section  o f th is  chap ter of a fo rm  o f eva luation  
a p p ro p ria te  fo r  'eva luatio n  fo r  course im p ro v e m e n t' in  
conjunction w ith  an e v a lu a to r . T h e  fu ll im p lic a tio n s  o f a  
su p p o rtive  eva luation  ro le  can only be judged a f te r  m uch  
exp erien ce  of i t  in  a v a r ie ty  of co n tex ts . A t  p re s e n t, no 
s in g le  case can be c ited  th a t p rov ides  a c le a r  m odel fo r  
th is  a c t iv ity .  H o w ev er, on the bas is of som e of the s h o rt­
com ings of the case stud ies and the exp erien ce  o f the au th o r  
in  w o rk in g  w ith  s ta ff in s e v e ra l in s titu tio n s  som e c h a ra c te r ­
is tic s  of a v ia b le  ro le  can be o u tlin ed . A tten tio n  w il l  be 
focussed on the process of sup portive  eva lu a tio n , ra th e r  than  
on any p a r t ic u la r  outcom es in the fo rm  of in s tru m e n ts , 
in vestig a tio n  s tra te g ie s , e t c . ,  as these a r e  l ik e ly  to v a ry  
g re a tly  fro m  case to c a s e .
T h e  stages of the p rocess o v e rla p  c o n s id e ra b ly , but the  
tre n d  is  c le a re r  i f  s e p ara te  stages of the p ro cess  a r e  
in d ic a te d .
S tage  1
In the in it ia l  stages of the re la tio n s h ip  the e v a lu a to r  
is  concerned p r im a r i ly  w ith  estab lish ing  a re la tio n s h ip .
T h is  invo lves  lengthy d iscussion w ith  the te a c h e r o r  
teach e rs  in an a ttem p t to a p p re c ia te  the p e rs p e c tiv e  of 
the te a c h e r(s ) and how h e /th e y  v iew  the teaching p ro b lem s  
th a t they a re  confronted w ith , the p o s s ib ilit ie s  and co n s tra in ts  
as they see th e m . Em phasis is  placed on being su p p o rtive  
and developing a concern fo r  the person and understanding the  
view s th a t a re  p resen ted . A  m in o r function a t  th is  stage  
is  the le g it im is in g  of the e v a lu a to r 's  r o le .  T h is  o cc u rs  in  
two w a y s . F i r s t ly ,  through the w ay he acts  and w hat he 
says j and secondly , through the e v a lu a to r a r t ic u la t in g  the  
kind o f w o rk in g  re la tio n s h ip  that is  being sought and the a im s  
th a t he expects can be o b ta in ed . These w il l  be focussed on 
the  p rocess ra th e r  than s p e c ific  ou tcom es. I t  m ust be c le a r ,  
and seen to be c le a r ,  th a t the e v a lu a to r is  not p re s e n t to  
propagate any p a r t ic u la r  teaching m ethod o r  content in to  
the s itu a tio n , and th a t h is  ch ie f function is  one o f an e n a b le r : 
a person who enables the people whose p r im e  re s p o n s ib ility  i t  
to im p ro v e  teaching to o p era te  in an e ffe c tiv e  w a y .
S tage  2
A  deta iled  consideration  o f the issues is  conducted . T h e  
teacherfe proposed s tra te g ie s  a re  exam ined  and the im p lic a tio n s  
a re  teased  ou t. A spects  w hich the te a c h e r sees as p ro b le m ­
a t ic  a re  exp lo red  in depth. T h e  planning o f a s tra te g y  fo r  
change in the course is  in it ia te d . T h is  is  done as  a  jo in t  
a c tiv ity  and the ro le s  of both the te a c h e r and the e v a lu a to r  
and th e ir  in te ra c tio n  a re  a g re e d . S p e c ific  tasks  by the  
te a c h e r : c u rr ic u lu m  plann ing , e tc  ; o r  the e v a lu a to r :
su rvey  of student needs, e tc ; m ay be assigned and a p ro c e d -
-u r e  fo r  sh arin g  in fo rm a tio n  is  es tab lish ed . A t  the end 
of th is  stage fa ir ly  d e ta iled  a rran g e m en ts  fo r  the course  
should be re a d y .
S tag e  3
C o n jo in t a c t iv it ie s  take  p la c e . T h e  cou rse  is  s ta rte d  : 
the te a c h e r im p lem en ts  h is  innovations and m o n ito rs  them  
fro m  h is position ; the eva lu a to r supplies  ad d itio n a l in fo rm ­
ation  through discussion and in te rv ie w  w ith  students and  
through observation  o f the teaching s itu a tio n s . H e has access  
to  in fo rm a tio n  unava ilab le  to the te a c h e r by v ir tu e  o f h is  r o le .
S tag e  4
A  re v ie w  of p ro g res s  takes p lace a t v a rio u s  t im e s  w h ils t  
the course is  in p ro g re s s . T h e  ev a lu a to r a s s is ts  the te a c h e r  
in  w o rk in g  through the in fo rm a tio n  th a t is  a v a ila b le  fro m  a l l  
so u rc e s . H e g ives support to the te a c h e r and helps h im  find  
h is  own d ire c tio n  fo r  m o d ifica tio n  and change. He resp e c ts  
the  te a c h e r ’s s k il ls  and lim ita tio n s  and does not a llo w  h im s e lf  
to  be seduced into  tak ing  the in it ia t iv e  in  proposing ideas  th a t 
a re  h is  own, but outside h is  c lie n t ’s v iew  of th in g s .
S tag e  5
F u r th e r  changes a re  im p lem en ted  w ith  con jo in t m o n ito rin g  
and re v ie w . T h e  ev a lu a to r p ro g re s s iv e ly  w ith d ra w s  fro m  the  
s itu a tio n . S tages 3 and 4 a re  rep ea ted  u n til a g re e m e n t is  
reached  th a t the p a r t ic u la r  course has been developed w ith  
the ev a lu a to r s u ffic ie n tly  and th a t the te a c h e r has the cap ac ity  
to m o n ito r fu tu re  a c t iv it ie s  on h is  o w n .
S tage 6
Id e a lly , the stage is  reached  w h e re  the te a c h e r is  fu lly  
s e lf-m o n ito r in g  and can ra t io n a lly  eva lu a te  h is  own teach ing  
a c t iv ity . T h e  eva lu a to r is  a v a ila b le  as consultan t and  
c o u n s e llo r, but no lo n g er acts  d ire c t ly  as an agent o f the  
te a c h e r .
T h e re  a re  v a rio u s  p ro b le m a tic  e lem ents  in the m odel 
fo r  sup portive  eva luation  that has been proposed.
T h e  f i r s t  concerns the in it ia l  like lih o o d  of change on 
the p a r t  o f the te a c h e r and his c o u rs e . T h e  schem e  
proposed is  only l ik e ly  to be e ffe c tiv e  in a s itu a tio n  in  
w hich the te a c h e r is  in it ia l ly  co m m itted  to change in  h is  
teach ing  and is  open, a t  le a s t in te lle c tu a lly , to  the support 
and invo lvem en t of ano ther p erso n .
T h e  second re la te s  to the e ffe c tiv e  developm ent of such 
a  re la tio n s h ip . T h e  ev a lu a to r has i t  in his pow er to  e a s ily  
d is ru p t and d es tro y  the c ru c ia l sup portive  aspects  o f the  
situ ation  th a t is  develop ing . By acting  as a te a c h e r h im s e lf  
he is  l ik e ly  to fo rm  a  th re a t  to the te a c h e r in c r i t ic a l  
m o m en ts . I f  the e v a lu a to r is  com m itted  to any s p e c ific  
id e a s  o f change h im s e lf, then he w il l  in h ib it the evo lu tion  
o f the ideas th a t the te a c h e r needs to e x p lo re . In  m any w ays , 
the kind of re la tio n s h ip  th a t is  proposed is  s im ila r  in  its  
in it ia l  stages to the re la tio n s h ip  in student counselling  
between the p ro fess io n a l co u n se llo r, and h is  c lie n t ,  the  
student ( 9 4  )* .
T h e  m ain  reasons fo r  proposing sup portive  eva lu a tio n  as  
an a lte rn a tiv e  in the s itu a tions  th a t w e re  exp erien ced  in  the  
case studies a re  that they both encom pass those asp ects  o f the  
studies th a t w e re  found to be v a lu a b le , and m eet m any o f 
the c r it ic is m s  that can be le v e lle d  a t the e a r l ie r  a p p ro ach .
I t  re ta in s  the e m p ir ic a l,  in v e s tig a tiv e  a c t iv it ie s  o f the e v a l­
u a to r and in troduces the e lem en t o f c o -o p e ra tiv e  p lanning
T h e re  a re  a lso  s im ila r it ie s  between sup portive  eva luation  and som e of 
the c o lla b o ra tiv e  ro le  m odels used in o rg an isa tio n a l d eve lo p m en t. S e e ,  
fo r  e x a m p le , C la rk  ( 3 6 ) ,  G ou ld ner ( 5 6 ) ,  and S chein  ( 113) .
and em pathy w ith  the te a c h e r ’s p e rs p e c tiv e . M uch w o rk  
needs to be done to exp lo re  the fu ll p o s s ib ilit ie s  and  
l im ita t io n s  of th is  sup portive  eva lu a tio n . I t  is  c le a r  th a t 
the tra d it io n a l notion o f the e v a lu a to r as a n e u tra l, v a lu e -  
f re e  s c ie n tis t whose function is  to p rov ide  ’o b je c tiv e ',
’v a lid ’ in fo rm a tio n  about a course has not proved  to be 
fa c ili ta t iv e  o f d ec is io n -m ak in g  w ith in  the re a lm  o f u n iv e rs ity  
science c o u rs e s . Such a person can p ro v id e  in fo rm a tio n  
and in te rp re ta tio n s  fo r  o th er purposes but these a r e  beyond 
the scope o f the p resen t d iscussion .
M any questions re m a in . Is  the  sup portive  eva lua tion  
ro le  an a p p ro p ria te  one fo r  a l l  cou rse  developm ent and  
evaluation  e x e rc is e s  ? I f  i t  is  no t, in w hat c ircu m stan ce s  
does i t  becom e untenable ? And w hat o th e r s tra te g ie s  w il l  
then be su itab le  ?
Can the eva lu a to r have m u lt ip le -c lie n ts  ? I f  so , w i l l  
th e re  be co n flic ts  ? W here  does the e v a lu a to r ’s respo n­
s ib il i t ie s  l ie  in th is  s itu ation  ?
W hat tra in in g  is  a p p ro p ria te  fo r  such a  person ? W hat 
s k i l ls ,  both techn ica l and in te rp e rs o n a l a r e  re q u ire d  ? Can  
p ra c tit io n e rs  of the n e u tra l s c ie n tis t ro le  be re tra in e d  ?
T h e  l im its  of the sup portive  eva luation  as o u tlin ed  h e re  
a r e  c le a r . I t  is  suggested fo r  s itu a tions  in w hich a te a c h e r  
w ants to change h is  c o u rs e , o r  is ,  a t le a s t , d is s a tis fie d  w ith  
w hat he is  doing, and is  w illin g  to in ves t t im e  and en e rg y  to  
do som ething about i t .  I t  is  thought a p p ro p ria te  fo r  s itu a tio n s  
in  w hich th e re  is  only a s ing le  c lie n t, o r  in w hich th e re  is  
an ag reed  consensus am ongst a s m a ll group of te a c h e rs . I t  
becom es untenable when the e v a lu a to r takes upon the ro le  o f
te a c h e r fo r  h im s le f and no lo n g er recogn ises h is  m ain  
function as th a t o f su p p o rt.
T h e  re s p o n s ib ility  o f the eva lu a to r is  to  h is  c lie n t in  
so fa r  as th is  produces no c o n flic t w ith  h is  bas ic  v a lu e s .
He is  respo ns ib le  to the p erso n , not to an o rg an isa tio n  o r  a  
r o le .  H is  p r im a ry  s k il ls  need to  be in te rp e rs o n a l, although  
an aw areness  o f the system  and context in  w hich the c lie n t  
w o rks  is  im p o rta n t.
T h e  question o f w h eth er tra d itio n a l so c ia l sc ience  
re s e a rc h e rs  can be re tra in e d  is  not so s tra ig h tfo rw a rd .
T h e re  a re  d iff ic u lt ie s  in  changing one’s p e rs p e c tiv e  on p ro b lem s  
and th e re  a re  co n stra in ts  due to the p resen t re w a rd  sys tem  
fo r  re s e a rc h e rs . I t  m ay be th a t i t  would be e a s ie r  to use 
ev a lu a to rs  tra in e d  in v e ry  d iffe re n t d isc ip lin es  and who w e re  
not a ffec ted  to the sam e degree by the tra d it io n s  and n o rm s  
of the acad em ic  psychologist o r  s o c io lo g is t.
P ace ( 9 7 )  points out th a t "eva luation  cannot be describ ed  
by a s ing le  s e t o f r u le s " , "the c h a ra c te r is t ic s  of good 
eva luation  d if fe r  depending on w hat is  being e va lu a ted , w h y , 
and by w h o m ".
I f  w e can in one context develop a v ia b le  e v a lu a tiv e  r o le ,  
then we cannot expect i t  to be tra n s fe ra b le  w ith o u t m uch  
exam ination  and much change. I t  app ears  th a t a ro le  has been 
evolved in  one s e ttin g . Judgem ent o f its  w o rth  is  m a in ly  
dependent on its  s u rv iv a l q u a litie s  in the en v iro n m e n t in  
w hich i t  has g row n .
7.5 Conclusion
T h e  lim ita tio n s  o f the p resen t studies have been  
discussed and a proposal has been m ade fo r  a  s ty le  o f 
eva luation  that has g re a te r  potentia l fo r  course im p ro v e m e n t  
than those used p re v io u s ly . A t  the m om ent a gap ex is ts  
between the two : one m ethod has been c r it ic is e d  and
ano ther has been put fo rw a rd  to m eet these c r i t ic is m s ,
W hat re m a in s  is  fo r  th e re  to be som e e m p ir ic a l te s t o f the  
proposed sup portive  eva lu a tio n . T h is  could be o f two kinds : 
one, a d ire c t  te s t, the o th e r in d ire c t, but possib ly  a lso  
i l lu m in a tiv e . F i r s t ly ,  s tudies could be undertaken w hich  
fo llo w  the p re s c rip tio n  outlined  in the p rev io u s  s e c tio n .
T h e  exp erien ces  of these fro m  the points o f v iew  o f a l l  the  
p a rtie s  invo lved  : e v a lu a to rs , te a c h e rs , s tudents , a d m in is ­
tra to rs  could be c o lla te d . I t  would be expected th a t the  
te a c h e rs  invo lved  would exp ress  the m ost favo u rab le  resp o n se , 
but i t  would be hoped th a t the response o f the o th e r groups  
would not be u n favo u rab le . S eco n d ly , an exam in a tio n  could  
be m ade of the w o rk  o f o th e r people w o rk in g  as e v a lu a to rs .  
C u rre n tly  th e re  is  a substan tia l in te re s t in  eva lua tion  and  
in  te rm s  o f sponsorship i t  is  one o f the grow th a re a s  in  
education . M any new approaches a r e  being proposed and m any  
of these a re  being te s te d . A  study o f som e o f th e  new  
approaches th a t a re  close to those o f sup portive  eva lu a tio n  
and those th a t a re  d is tan t, but id e n tifie d  to be su c cess fu l, 
w ould g ive som e ind ications o f the po ten tia l o f the su p p o rtive  
app ro ach . In p a r t ic u la r , the notion o f resp o n s ive  eva lua tion  
proposed by S take  (1 2 0 ) has m any s im ila r it ie s  w ith  the  
sup portive  s ty le  and som e e lem ents  in  illu m in a tiv e  eva lu a tio n  
(1 0 0 ) shed lig h t on p ra c tic a l a c t iv it ie s  th a t m ig h t be u n d e r­
taken as one s tag e . H o w ev er, one g re a t d iff ic u lty  fo r  the  
e m p ir ic a l tes ting  of any o f these s tra te g ie s  is  th a t o f c r i t e r ia
fo r  success . None of them  depend on the p re s p ec ifica tio n  
of the d e ta iled  o b jec tives  of the eva lu a tio n , and so they  
cannot be judged on that b a s is . T h e y  do a l l  produce re s u lts  
and in fo rm a tio n  w hich can fo rm  the bas is fo r  judgem en t by 
som eone. One o f the d iff ic u lt ie s  of th is , though, is  th a t 
the choice of judge becom es c ru c ia l .  I t  w il l  be n ec essa ry  
to  be content w ith  a p ro f ile  o f success and lim ita t io n s  of 
any app ro ach , and not a u n ita ry  s c o re . And th a t is  on ly  
reas o n ab le . W hat is  w anted is  a s tra te g y  th a t is  approp­
r ia te  fo r  a p a r t ic u la r  s itu a tio n  and i t  would be expected  
th a t d iffe re n t approaches w e re  potent in d iffe re n t a re a s .  
F in a l ly ,  having obtained a range o f judges i t  can be asked , 
"w hat c r i te r ia  should they use ?" An an sw er to th is  con­
s is te n t w ith  the eva luation  s ty le  considered  h e re  is  th a t the  
c r i te r ia  should not be p re s p e c ifie d . T h is , h o w eve r, in tro ­
duces the d iff ic u lty  o f knowing when one is  successfu l in any  
p a r t ic u la r  a r e a .  I f  the sam e lin e  o f a rg u m en t is  fo llow ed  
then i t  re s u lts  in the a n s w e r, "we w il l  not know un til i t  
happens". T h is  leaves  us in the position o f u n c e rta in ty  and  
am b ig u ity  w ith  resp e c t to  e v a lu a tio n . I t  seem s an a p p ro p ria te  
p lace to conclude.
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The purpose of this study is to measure your perception of certain 
concepts related to your course, by having you judge these concepts against 
a series of descriptive scales. You are asked to make your judgement on 
the basis of what these concepts mean to you. THIS IS NOT A TEST, as 
there are no righ t o r wrong answers, and your responses w il l  in no way 
influence your assessment in th is course.
You w ill find the concepts to be judged in capital le tte rs , fo r  example:
INDUCTION WEEK
Below this concept are a series of descriptive scales against which
you w il l  judge the concept. An example of a descriptive scale is:
chaotic : : __ ________• __ • __  ordered
If  you feel that the concept is  very closely related to one end of the 
scale you should respond:
chaotic X  ‘ • : * __: ‘ ordered
OR
chaotic _: ___: _ : __: ___: __ : ^ ( ordered
I f  you feel that the concept is  quite closely related to one or other
end of the scale (but not extremely so) you should respond:
chaotic  : X : __: __ : __ •*___ : __ ordered
OR
chaotic : : : : : X : ordered
cont,
I f  the concept seems only slightly related to one side as opposed to the 
other side (but is not rea lly  neutral) then you should respond:
\
chaotic : : X  • : ! : ordered
OR
chaotic ________ :   ‘ ___ ordered
The direction toward which you respond, of course, depends upon 
which of the two ends of the scale seem most characteristic of the thing 
you are judging.
I f  you consider the object to be neutral on the scale, o r if  both sides 
of the scale equally associate w ith the object, or i f  the scale is  completely 
irre levant, unrelated to the concept, then you should respond in the middle 
space:
chaotic : : : X  '• : ' ordered
IMPORTANT
1, Be sure to respond to every scale fo r each concept
2, Do not give more than one response on a given scale
Work as carefully as you can at a fa ir ly  rapid pace. Do not puzzle 
over individual items. Give your f ir s t  impressions, the immediate frfeelings,f 
. about the items.
Below is -part of a sample page fo r you to f i l l  in fo r  practice. Do 
not spend more than a few seconds marking each scale. Your f ir s t  idea 
is what is wanted. You can work faster i f  you do the following:
F irs t, form  a picture in your mind of the 
concept (in th is case "U n ivers ity  Learning").
Then, read each scale and make your responses 
very rapidly.
cont.
(3)
SAMPLE PAGE
UNIVERSITY LEARNING
valuable 
d ifficu lt 
beneficial fo r society 
mysterious 
dead
worthless
easy
harm fu l fo r society
understandable
alive
PLEASE DO NOT TURN OVER THE PAGE UNTIL YOU ARE TOLD TO DO SO
LOOKING BACK ON THE COURSE
p re c is e  __ : ___: ___ : ___ : ___: ___ : ___  vague  i
f a m i l ia r  __ : ___: ___: ___: ___: ___ : ___  u n fa m i l ia r  3
s im p le  __ : ___: ___: ___: ___ : ___: ___  c o m p le x  5
easy  __ : ___: ___: ___ : __ : ___ : ___ d i f f i c u l t  7
c h a o tic  ________  : ___ : ___ : : ___ o rd e re d  9
m e a n in g fu l __________________  : ___ : ___  m e a n in g le s s  11
s u p e r f ic ia l  __ : :  : : ___: : p ro fo u n d  13
im p o r ta n t  : : ___ : : ___ : : u n im p o r ta n t  15
ra t io n a l __ : ___ : __ : ___ : __ : ___ : ___ in tu i t iv e  17
in te re s t in g  __ : ___: _________  : ___: ___  u n in te re s t in g  19
v a lu a b le  __ : ____ : : ___: ___: ___ : ___  w o r th le s s  21
u n n e c e s s a ry  : : : _ _ : ___: __ : ___  n e c e s s a ry  23
d y n a m ic   : ___ : ___: ___ : ___: ___  s ta t ic  25
s a t is fa c to ry  __ : ___ : ___: __ : ___ : __ : ___  u n s a t is fa c to ry  27
o b je c t iv e  ________  : ___ : ____ : __: ___  s u b je c t iv e  29
e x p e r im e n ta l __ : ___ : ___: __ : ____: __ : ___  n o n -e x p e r im e n ta l 31
lo g ic a l __ : ___ : ___ _________ : ___: ___ i l lo g ic a l  33
p le a s in g   * : __: ___ : _________  : ___  a n n o y in g  35
s u c c e s s fu l __ : ____: ___: __ : ____: ___ : __  u n s u c c e s s fu l 37
p o s it iv e  __ : ___ : ___: __ : ____: ___ : __  n e g a tiv e  39
c la s s ic a l __ : ___ : ___ : ___ : ___ : ___ m o d e rn  41
o r ie n ta te d  to w a rd s  concep ts  : : : : : :  o r ie n ta te d  to w a rd s  fa c ts  43
n e v e r  in te l le c tu a l ly  e x c it in g  __ : ____: ___: ___ : ___: ___ : __  a lw a y s  in te l le c tu a l ly  e x c i t in g ^
re w a rd in g  __ : ____: ___: ___ : __: ____ : __  u n re w a rd in g  47
o p p o r tu n ity  f o r  o r ig in a l i t y  : : : : : :  no  o p p o r tu n ity  f o r  o r ig in a l i t y  49
n e v e r  d u l l  :____ : ___ : :  : : a lw a y s  d u l l  51
fa c tu a l __ : ___ :  : : __ : ___: ___  non  fa c tu a l 53
r e a l  __ : : __ : ___: ___ : ___ : ___  im a g in a ry  55
e f f ic ie n t  __ : ___ : __ : ___: ___ : ___: ___  in e f f ic ie n t  57
u s e fu l to  m e : : : : : :  u s e le s s  to  m e  59
3 cc 69
the  s u b je c t: G E N E T IC S
p re c is e  __: ___ : ____: : __ : ___ : ___ va gu e  l
f a m i l ia r  : ___: __ : ___ : __ : ___ : ___ u n fa m i l ia r  5
s im p le  : : : : : : c o m p le x  5
e a sy  : : : : : :  d i f f i c u l t  7
c h a o tic  __: ____: __ : ___: ___ : ___: ___  o rd e re d  9
m e a n in g fu l : : : : ____: : m e a n in g le s s  11
s u p e r f ic ia l  : ___ : __ : ___ : ___ : __ : ___  p ro fo u n d  ^
im p o r ta n t  __ : ____: ___: __ : ___ : __ : ___  u n im p o r ta n t  15
r a t io n a l __: ____: ___: __ : ____: __ : ___  in tu i t iv e  17
1 in te re s t in g   : ___: ___ .•___: ___ :  : u n in te re s t in g  19
v a lu a b le  __: ___ :  :   : ___: ___  w o r th le s s  21
u n n e c e s s a ry  _ _ :  : ___: __ : ____: ___ : __  n e c e s s a ry  23
d y n a m ic  __: _____: _ : __ : ____: ____ : s ta t ic  25
s a t is fa c to ry  __ : ____: ___: __ : ____: ___ : __  u n s a t is fa c to r y  27
o b je c t iv e  : : : : : : s u b je c t iv e  29
e x p e r im e n ta l : : : : : : n o n -e x p e r im e n ta l 31
lo g ic a l __: ____: ___: ___ : ___: ___ : __  i l lo g ic a l  33
p le a s in g  __: _____________: ___* ___ * ___  a n n o y in g  35
s u c c e s s fu l : : : :  : : u n s u c c e s s fu l 37
p o s it iv e  : : : :  : : __  n e g a tiv e  39
c la s s ic a l __: ___ : __ : ____: ___ : : __  m o d e rn  41
o r ie n ta te d  to w a rd s  concep ts  : : : : : : o r ie n ta te d  to w a rd s  fa c ts  43
n e v e r  in te l le c tu a l ly  e x c it in g  : : : : : :  a lw a y s  in te l le c tu a l ly  e x c it in g  45
re w a rd in g  : : : : : :  u n re w a rd in g  47
o p p o r tu n ity  f c r  o r ig in a l i t y  : : : : : : no  o p p o r tu n ity  f o r  o r ig in a l i t y  49
n e v e r  d u l l   : _ _ _ :__ : __ : ___ : __ : ___  a lw a y s  d u l l  s i
fa c tu a l : : : : : : n on  fa c tu a l 53
r e a l   : : ___: __ : ____: ___ : __  im a g in a ry  55
e f f ic ie n t  __: _________  : ___ : ___ in e f f ic ie n t  57
u s e fu l to  m e  : : : : : : u s e le s s  to  m e  59
4 I cc 69
PHYSICO-CHEMICAL EXPLANATIONS OF LIVING PROCESSES
p re c is e  __ : __ : ___ : ___: ____ : : vague  l
f a m i l i a r  __ : ____________ : ___ : ___: u n fa m i l ia r  3
s im p le   : __: ___ : __ : ____: __ : ___  c o m p le x  5
e a sy   : ___ : __ : ___ : ___: ___  d i f f i c u l t  7
c h a o tic  : : : : : :  o rd e re d  9
m e a n in g fu l __ : ___ : _____________: ___ : .  m e a n in g le s s  11
s u p e r f ic ia l  __________  : _: __ : ___ : ___  p ro fo u n d  13
im p o r ta n t   : __: ___  u n im p o r ta n t  i s
r a t io n a l  __________  : _: __ :  : in tu i t iv e  17
in te re s t in g   : ___ : ___ :  : :_ __ u n in te re s t in g  19
v a lu a b le   : ___ : ___ : __ : ____: __  w o r th le s s  21
u n n e c e s s a ry  __ : ____: __ : ____: ___: ___: __  n e c e s s a ry  23
d y n a m ic  : : : : : :  s ta t ic  25
s a t is fa c to ry  :  : : : : : u n s a t is fa c to r y  27
o b je c t iv e  __ : ___: ___ : ___ : ___: ___: ___  s u b je c t iv e  29c
e x p e r im e n ta l : : : : : :  n o n -e x p e r im e n ta l 31
lo g ic a l  : : : : : : i l lo g ic a l  33
p le a s in g  __ : ___: ___ : __ : _____:  : a n n o y in g  35
s u c c e s s fu l : : : : : : u n s u c c e s s fu l 37
p o s it iv e  __ : __ :  : : ___ :  : n e g a tiv e  39
c la s s ic a l : : : : : : m o d e rn  41
o r ie n ta te d  to w a rd s  concep ts  : : : : : :  o r ie n ta te d  to w a rd s  fa c ts  43
n e v e r  in te l le c tu a l ly  e x c it in g  : : : : : : a lw a y s  in te l le c tu a l ly  e x c it in g 4 5
re w a rd in g  : : : : : : u n re w a rd in g  47
o p p o r tu n ity  f o r  o r ig in a l i t y  : : : : : :  no o p p o r tu n ity  f o r  o r ig in a l i ty 4 9
n e v e r  d u l l  : : : : : :  a lw a y s  d u l l  51
fa c tu a l : : : : : :  non  fa c tu a l 53
r e a l  __ : ___: ___ : ___ : ___ :  : im a g in a ry  55
e f f ic ie n t  : : : : : :  in e f f ic ie n t  57
u s e fu l to  m e  : : : : : :  u s e le s s  to  m e  59
THE GENE
precise vague l
familiar unfamiliar 3
simple complex 5
easy difficult 7
chaotic ordered 9
meaningful meaningless 11
superficial profound 13
important unimportant 15
rational intuitive 17
interesting uninteresting 19
valuable worthless 21
unnecessary necessary 23
dynamic static 25
satisfactory unsatisfactory 27
objective subjective 29
experimental non-experimental 31
logical illogical 33
pleasing annoying 35
successful unsuccessful 37
positive •• negative 39
CYTOPLASM
precise : vague l
familiar unfamiliar 3
simple : complex 5
easy : difficult 7
chaotic : ordered 9
meaningful : meaningless 11
superficial : profound 13
important : unimportant ir.
rational : intuitive 17
interesting : uninteresting 19
valuable worthless 21
unnecessary : necessary 23
dynamic : static 25
satisfactory : unsatisfactory 27
objective subjective 29
experimental : non-experimental 31
logical : illogical 33
pleasing : annoying 35
successful : unsuccessful 57
positive : negative 39
DNA
precise vague 1
familiar unfamiliar 3
simple complex 5
easy difficult 7
chaotic ordered 9
meaningful meaningless 11
superficial profound 13
important unimportant 15
rational intuitive 17
interesting uninteresting 19
valuable worthless 21
unnecessary necessary 23
dynamic static 25
satisfactory unsatisfactory 27
objective subjective 29
experimental non -exper hnental 31
logical illogical 33
pleasing annoying 35
successful unsuccessful 37
positive negative 39
APPENDIX II
C e ll B io logy and G enetics  : A im s  Q u e s tio n n a ire
M a rc h  9 1972
U N I V E R S I T Y  O F S U R R E Y
CELL BIOLOGY AND GENETICS AIMS
QUESTIONNAIRE
The purpose of this questionnaire is to find out your opinions 
of some possible aims that a course in Cell Biology and Genetics might 
have. It is part of a continuing research project to study possible 
ways of investigating university courses.
I would like you to give your name and course below. This 
information will only be seen by myself and the results of this or 
any other similar tests that you may have done will remain absolutely 
confidential.
I would also like to thank those of you who have taken part in 
the project up to now. When any results are published I will put an 
announcement in Bare Facts so that you can read them in the library.
David Boud.
Institute for Educational Technology
NAME
COURSE
CB6/2
10.
l i .
1 2 .
13.
14.
15.
The fo llo w in g  i s  a l i s t  o f some p o ss ib le  aims fo r  the C e ll B iology and 
G enetics le c tu r e  cou rse . P lea se  read each one c a r e fu lly , and then ra te  the 
ex ten t to which you think th a t tne aim i s  an important one, or o therw ise, in  
A -  the presen t co u rse , and B -  your conception of an id ea l course in  C ell 
B iology  and G en etics.
Use the s c a le  from 1 (not an important aim) to 5 (a very important aim)
P resent Course Your Ideal Course
to  expose a student to a m inim al body o f  
fa c tu a l in fo rm a tio n  which is  e s s e n tia l to  
h is  fu tu re  work in  th is  or o th er pa rts  o f  
the  course
to  in te g ra te  a re c a p itu la t io n  o f 'A ' 
le v e l  in to  the new m a te r ia l
to  s tim u la te  a student to  read  
recommended l i t e r a t u r e
to  in form  a student o f s u f f ic ie n t  
concepts and term inology to  enable him 
to  gain  fu r th e r  knowledge from the 
recommended l i t e r a t u r e
to  s tim u la te  rending ou ts ide  the  
le c tu re  content
to  encourage a student to accept th a t  
statem ents about physics and chem istry  
may be taken as a s ta r t in g  p o in t fo r  
the purposes o f c o ns truc ting  
b io lo g ic a l hypotheses
to  g ive  examples o f hypotheses which 
may be advanced to  r e la te  b io lo g ic a l  
phenomena to  accept ' f a c t s ’ about the  
p ro p e rtie s  and behaviour o f molecules
to  g ive  examples o f observations' and 
experim ents which demonstrate how 
c e r ta in  experim ents c o n s titu te  evidence  
fo r  a p a r t ic u la r  hypothesis
to  show a student th a t b io lo g y  is  a 
developing science in  which new 
observations and concepts are being  
made and o ld e r  ideas m odified
' to  enable a student to  make c r it ic is m s  
and d iscern  gaps in  knowledge or 
exp lana tion s  in  what he reads
to  enable a student to suggest ( a lb e i t  
w rongly) a l te rn a t iv e  ideas to those 
found in  the l i t e r a t u r e  he has read
to make a student aware o f  the d iv e r s ity  
and v a r i a b i l i t y  o f b io lo g ic a l phenomena 
and o f the d i f f e r e n t  types o f explan­
a tio n s  th a t may be put forward to  
in t e r r e la t e  them
to  lead a s tudent to be aware th a t des­
c r ip t io n s  o f a l l  s tru c tu re  and fu n ctio n  
arc  conceptual models, or hypotheses, 
th a t  have been suggested by ob servatio n a l 
or experim enta l re s u lts ;  so th a t statem ents  
of ' f a c t *  need to  be q u a l if ie d  accord ing ly
to  s tim u la te  the student to  attem pt to  
understand new d isco veries  and in te r ­
p re ta tio n s  as they occur
to  g ive a student an in te re s t  in  
e xp lo rin g  the sub ject fu tth e r
1 2 3  4 5 cc 5 1 2 3 4 5
1 2 3 4 .  5 cc 6 1 2 3 4 5
1 2 3  4 5 cc 7 1 2 3 4 5
1 2 3 4 5 cc 8 1 2 3 4 5
1 2 3  4 5 cc 9 1 2 3 4 5
1 2 3 4 5 cclO 1 2 3 4 5
1 2 3 4 5 c e l l  1 2 3 4 5
1 2 3 4 5 cc l2  1 2 3 4 5
1 2 3 4 5 c c l3  1 2 3 4 5
1 2 3
1 2  3
1 2  3
5 ccl4  
5 ccl5
5 ccl6
5 ccl?
5 c c l8  
5 ccl9
1 2
1 2
1 . 2
1 2
1 2
1 2
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
cc22
cc23
cc24
cc25
cc26
cc27
cc28
cc29
cc30
cc31
cc32
cc33
cc34
cc35
cc36
CB6/3
C. At th e-en d  o f  th e  p resen t course you w i l l  have an exam ination. P lea se  g ive  
your estim ate  o f the p r o b a b ility  o f each o f  the fo llo w in g  aims being examined at  
th is  tim e. (I  r e a l i s e  th a t you cannot answer with any' degree o f  c e r ta in ty , but 
i t  i s  only your su b je c tiv e  opinion th a t i s  req u ired ). Use th e  s c a le  from 1 
(n o t l ik e ly  to  be examined) to  5 (grea t lik e lih o o d  o f  being examined)
not very
l ik e ly  l ik e ly
1 . to  expose a student to  a minimal body o f  fa c tu a l 1 2 3  ^ 5 ccUo
inform ation  which i s  e s s e n t ia l  to  h is  fu ture work
in  th is  or other parts o f  th e course
2 . to  in te g r a te  a r e c a p itu la t io n  o f  'A1 le v e l  in to  1 2  3 ^ 5  cc^ l
th e  row m ater ia l
3 . to  stim u la te  a student to  read recommended lit e r a tu r e  1 2  3 ^ 5  • ccl+2
1 . t o  inform a student o f  s u f f ic ie n t  concepts and 1 2  3 ^ 5  ccU3
term inology to  enable him to  gain  further knowledge 
from the recommended l i t e r a tu r e
5. to  s tim u la te  reading o u tsid e  the le c tu r e  content 1 2  3 ^ 5  ccUU
6. to  encourage a student to  accept th a t statem ents about 1 2 3 'U 5 cck5
p h ysics and chem istry may be taken as a s ta r t in g  p oin t
fo r  the purposes o f  con stru ctin g  b io lo g ic a l  hypotheses
7 . t o  g ive  examples o f hypotheses which may be advanced 1 2  3 ^ 5  cc!6
to  r e la te  b io lo g ic a l, phenomena to  accepted ' fa c t s '
about th e  p ro p ertie s  and behaviour o f  m olecules
8. to  g iv e  examples o f  observations and experiments which 1 2  3 U 5 c c l7
demonstrate how cer ta in  experiments c o n s t itu te  evidence
fo r  a p a r tic u la r  hypothesis
9 . to  show a student th a t b io lo g y  i s  a develop ing sc ien ce  1 2  3 ^ 5  cc^8
in  which new observations and concepts are being made
and o ld er  id eas m odified
10. to  enable a student to  make c r it ic ism s  and d iscern  1 2  3 ^ 5  ccU9
gaps in  knowledge or explanations in  what he reads
1 1 . to  enable a student to  suggest (a lb e it  wrongly) 1 2  3 ^ 5  cc50
a lte r n a t iv e  id eas to  those found in  the l i te r a tu r e
he has read
12 . t o  make a student aware o f  the d iv e r s ity  and v a r ia b i l i t y  1 2  3 k 5 cc51
o f  b io lo g ic a l  phenomena, and o f  the d if fe r e n t  types o f
exp lan ation s th a t may be put forward to  in te r r e la te  them
1 3 . to  lea d  a student to  be aware th a t d escr ip tio n s o f  a l l  1 2 3 U 5 cc52
stru ctu re  and fu n ction  are conceptual m odels, or
hyp oth eses, th a t have been suggested by observation a l 
, or experim ental r e s u lt s ;  so  th a t statem ents o f  ' fa c t '  
need to  be q u a lif ie d  accordingly
J lM 't to  stim u la te  the student to  attempt to  understand 1 2  3 ^ 5  cc53
new d isc o v e r ie s  and in terp re ta tio n s  as they occur
15. to  g iv e  a student an in te r e s t  in  exp loring  th e  1 2  3 ^ 5  cc5^
su b jec t further
CB6/4
1 .
2 .
3.
U.
5.
6 .
7.
8 . 
9 -
10.
11.
1 2 .
13.
I k .
D. F in a l ly ,  p lea se  ra te  how su c c e ss fu l you th ink th a t the presen t course has 
been in  a ch iev in g  each o f  the aims fo r  you. Use the s c a le  from 1 (not 
s u c c e s s fu l a t a l l )  to  5. (very s u c c e s s f u l) .
not
s u c c e s s fu l
very
s uc c e s s f ul
t o  expose a student to  a minimal body o f  fa c tu a l  
in form ation  which i s  e s s e n t ia l  to  h is  fu ture work 
in  t h is  or other p arts o f  th e course
to  in te g r a te  a r e c a p itu la t io n  o f  ’A1 le v e l  in to  
the new m ater ia l
to  s tim u la te  a student to  read recommended l i t e r a tu r e
to  inform  a student o f  s u f f ic ie n t  concepts and 
term inology to  enable him to  gain fu rth er  knowledge 
from th e  recommended l i t e r a tu r e
to  stim u la te  reading o u tsid e  the le c tu r e  content
to  encourage a student to  accept th a t statem ents about 
p h y sics  and chem istry may be taken as a s ta r t in g  poin t 
fo r  th e purposes o f con stru ctin g  b io lo g ic a l  hypotheses
to  g ive  examples o f  hypotheses which may be advanced 
to  r e la te  b io lo g ic a l  phenomena to  accepted ’facts*  
about th e p ro p ertie s  and behaviour o f  m olecules
to  g ive  examples o f  observations and experim ents which 
demonstrate how cer ta in  experim ents c o n st itu te  evidence  
fo r  a p a r tic u la r  h yp oth esis
t o  show a stu d en t th a t b io lo g y  i s  a developing sc ien ce  
in  which new observations and concepts are being mad*> 
and o ld er  id ea s m odified
to  enable a student to  make c r it ic ism s  and d iscern  
gaps in  knowledge or explanations in  what he reads
to  enable a student to  suggest (a lb e it  wrongly) 
a lte r n a t iv e  id eas to  th ose  found in  the l it e r a tu r e  
he has read
to  make a student aware o f  the d iv e r s ity  and v a r ia b i l i t y  
o f  b io lo g ic a l  phenomena, and o f  the d if fe r e n t  types o f  
exp lan ation s th a t may be put forward, to  in te r r e la te  them
to  lead  a student to  be aware th a t d escr ip tio n s  o f  a l l  
stru ctu re  and fu n ction  are conceptual models * or 
h ypotheses, th a t have been suggested by observational 
or experim ental r e s u lt s ;  so th a t statem ents o f  'fa c t '  
need to  be q u a lif ie d  accordingly
to  stim u la te  th e student to  attempt to  understand 
new d isc o v e r ie s  and in te r p r e ta tio n s  as they occur
1 2  3 ^ 5  cc60
1 2  3 ^ 5  c c 6 l
1 2  3
1 2  3
1 2  3
1 2  3
1 2  3
1 2  3
h 5 cc62
H 5 cc63
U 5 ccSk
U 5 cc65
5 cc66
5 cc67
1 2 3 k 5 cc68
1 2  3 ^ 5  cc69
1 2 3 k  5 cc70
1 2 3  ^ 5 cc71
1 2  3 k 5 cc72
1* 5 cc72
15 . to  g iv e  a student an in te r e s t  in  exp lorin g  th e  
su b jec t fu rth er
1 2  3 ^ 5  cc73
ICB6/5
cc 1 2 3
For each o f the fo llo w in g  to p ic s  in  the course p lea se  in d ic a te  your degree 
of understanding in  terms of how co n fid en t you would be of answering a q u estion  
about i t  in  the CABBS exam ination. Use the s c a le  from 1 (I  do not understand
i t  at a l l  -  I would not attempt a q u estion  on i t )  to  5 (I  understand i t  very w e ll -  
I would choose to  answer a q u estion  on i t ) .
1 .
do not 
understand -  
would not 
attempt question
Structure o f p ro te in  m olecules 1 2 3
understand 
very w e ll -  
would choose 
q u estion  on i t
4 5 cc 5
2 . E lectron  m icroscopy of c e l l s 2 3 4 5 cc 6
3. Composition o f the c e l l  membrane 2 3 4 5 cc 7
A. A ctive  tran sp ort 1 2 3 4 5 cc 8
5 . Function o f  c e l l  o rg a n e lle s 1 2 3 4 5 cc 9
6 . The endoplasm ic reticu lum 1 2 3 4 5 cclO
7. Krebs c y c le  and o x id a tiv e  phosphorylation 1 2 3 4 5 c e l l
8. Chromosomes 1 2 3 4 5 c c l2
9. DNA Structure and r e p lic a t io n 1 2 3 4 5 c c l3
10. The M eselsom -Stahl experiment 2 3 4 5 cc l4
11. M itosis  and m eiosis 1 2 3 4 5 c c l5
12. The Mendelian theory o f  particu l£ te  g e n e tic s 1 2 3 4 5 c c l6
13. Gene-enzyme r e la t io n sh ip s 1 2 3 4 5 ce l7
14. C rossing-over and g en e tic  recom bination 1 2 3 4 5 c c l8
15. D efin in g  the gene 1 2 3 4 5 c c l9
16. Chemical b a s is  o f mutation 1 2 3 4 5 cc20
17. The c is tr o n  and the c is - tr a n s  t e s t 1 2 3 4 5 cc21
18. G enetic code and p ro te in  sy n th esis 2 3 4 5 cc22
19. B a c ter ia l conjugation 1 2 3 4 5 cc23
20. G enetics o f v ir u se s 1 2 3 4 5 cc24
Regulator and operator genes 1 2 3 4 5 cc25
CB6/6
Please comment on any aspect o f'th e  course you wish, thinking p a rticu la r ly  
of those parts/methods that you fe e l  could be improved.
P lease g ive  your reactions to f i l l i n g  in  th is  questionnaire.
Thank you for your co-operation.
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Quantum Mechanics 1971
NAME*
DEPARTMENT:
.H&uy of the questions are quite specific and are designed to find your 
opinions cr< certain aspects of tbs course. If, however, you feel that you 
are not able to express yourself fully in any of these questions please answer 
the question and add your own comments on the page opposite. If someof the 
questions do not apply to you, for exan$>le, if you did not go to the lectures# ■ 
put N/A rather than leaving them blank. • •
Any information that you give on this' quest ion air e trill he treated as • 
confidential. Individual replies will not be disclosed to Professor Elton ot 
the tutors and vrill not be used in any way in assessing you.
finally I would lilce te emphasise that the improvement of this mafchod of 
teaching depends on your reactions to it and it Is therfore important that 
you complete this questionaire. :
Plecae return it by or before Monday, 6 th December either in the class or 
send it to me in the I.E.Y. ; • .
Pcvid Bpud . i 
Institute for Educational' Technology
Did 
you 
normally 
find 
the 
tests: 
Too 
Difficult 
Too 
Easy
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Please 
rate 
how 
you 
found 
the 
following, by 
circling 
the 
appropriate 
number 
ar«i 
state 
briefly 
your 
reasons 
for 
finding 
each 
useful 
or 
otherwise.
3What is your opinion of the idea of basing the course on a text book rather 
than on lectures? . •
Do you think that’ you learn .as much by this method compared to 'lecture courses?
About 
More the same Less
1 2  3 cc18
Do you work in class at times other than when you are being tested? CC2Q
Yes Ho 
1 2
r Are there any changes in the organization of the course that would help 
reniedy this? Yes Ho
Please give your suggestions: •• 1 2  cc21
If you have not yet reached Unit 6 please answer the following questions, if 
not please turn over the page.
Please outline the reasons that you are behind in the coiirse:
4What is the average number of hours you* .spend each. on this course,.
(including time spent in class) ? r--------«
I I hours cc2 3
■V
Bo you spend a longer time per week on any course (including attendance 
at lectures, tutorials etc.)?
Yes Ho
CC25
1 2
If yes, please list which course(s)
If Quantum Mechanics takes up a longer time than some of your other coursesc 
is this because: 1 2
(i) the subject is more difficult than others Yes Ho cc27
(ii) the subject is more interesting ’ Yes No 28
(iii) there is too much information in the course Yes No 29
(iv) the way the course is organized Yes No ‘ 30
(tr) there are too many problems set Yas No 3~
(vi) it is difficult to leam from books Yes No 32
(vii) other reasons (please specify) Yes No 33
On this course how do you allocate your time. Please give approximate 
percentages for each activity.
Reading 
Doing Problems %
35
36
Do you think that the time you have spent on this course has been used 
efficiently compared with the time you spend on other courses?
Less About More 
efficient the same efficient CC38
5Lectures
Which of the lectures'did you attend, please tick 1
1. Research
2. The unquiet scientist
Would you like to see any changes in the topics covered by the 
lectures? Yes No
If yes, what would they be: 1 2
h O
Tests
The tests on the units were, of three different types. Please give your 
comments on each, in particular which helped you most in understanding the 
subject?
Short answer questions (including problems):
Essay questions:
Group discussion questions:
U .
Do you think that the tests have given you closer contact with the staff
than the normal "lectures and tutorials"? ‘ ■
More About Less
Contact the same Contact
X. 2 3 *e
6tJnits very * not very
useful useful 1*3
Dxd you find the notes providdd useful? 1 2 3 4 5 cc
Would you like to see more notes provided in the units?
many much
more fewer
1 2 3 4 5 cchs
How many of the problems do you generally attempt? Most Some None
1 2 3
What was the number of the last test that you completed? CC5 G
What do you think are the main advantages end disadvantages of this method 
over the traditional "lecture course with tutorials1' method?
c  %-Advantages: .1. «............ ...............
2 . . . ..........................................................
Disadvantages :
1. ............................
2      .  .
If you were given a completely free hand what changes would you.make in the 
arrangements for the present course?
a e
Would you like to see other courses using a method similar to the present one?
No cc52
1 2
7Over the page arc listed most of the topics you have covered in your 
course. It vjould be helpful if you would indicate how well you think you 
understand them by ringing the appropriate number which represents your 
degree of understanding now.
1. Do not understand it at all yet, and really would need fc@ start right 
again at the beginning.
2. Do not understand it very well and really would need to spend a great 
deal more time on it.
3. Understand it fairly well* but would need to spend quite a lot more 
time on it.
4. Understand it well, but would need to spend a little more time, on it.
.5. Understand it very well, and don’t need to spend any more time on It.
Please draw a line underneath the point you have reached in the course.
Unit donft understand 
at all
understand 
very well
1 The Photoelectric Effect 1 2 3 4 5 54
The Quantum Theory of Light 1 2 3 4 5 55
The Compton Effect 1 2 3 4 5 5 6
De Broglie Waves 1 2 3 4 5 57
t Wave-particle duality 1 2 3 4 5 58
2 De Broglie wave velocity 1 2 3 4 5 59
Wave and group velicities 1 2 3 4 5
60
The Uncertainty Principle 1 2 3 4 5 6 1
Applications of the Uncertainty Principle 1 2 3 . 4 5 6 2
3 Atomic Spectra 1 2 3 4 5 • 63
The Bohr Atom 1 2 3 4 5 G 4
Energy levels and Spectra 1 2 3 4 5 6 5
The Franck-Hertz Experiment 1 2 3 4 5 6 6
The Correspondence Principle 1 2 3. 4 5 • 6 7
4 .Time Dependent Schrodinger equation 1 2 3. 4 5 6 8
5 Interpretation of the Wave Function 1 2 3 4 5 69
Time independent Schrodinger1s Equation 1 • 2 3 4 5 70
Energy quantization in the Schrodinger Theory 1 2 3 4 5 71
6 Solution of Schrodinger Equation for the free particle 1 2 3 4 5 72
Solution of Schrodinger Equation for the step potentials 1 2 3 4 5 73
7 Solution of Schrodinger Equation for the square well
potential 1 2 3 4
5 74
8. Solution of Schrodinger Equation for the Harmonic oscillator 1 2 3 4 5 75
The following statements have been made by students on the course, please 
indicate whether you agree or disagree with them:
There should be more opportunities for us to take tests Agree Disagree
One reason I am falling behind is that I find it
difficult to get up for early periods. Agree Disagree
X don’t like this method because it treats us like kids Agree Disagree
The tutors expect too much of us Agree Disagree
X couldn’t work up much enthusiasm for Quantum Mechanics
tio matter how well it was presented. Agree Disagree
5
Other comments:
Thank you for your co-operation.
A P P E N D I X  V
Hypotheses about the K e lle r  P lan  
M ethod of L ea rn in g
1973
T h e  d eta iled  fo rm u la tio n  oF m ost of the hypotheses  
is  due to M is s  Lyn ette  W illoughby
U N I V E R S I T Y  O F  S U R R E Y  
Institute for Educational Technology
COURSE EVALUATION RESEARCH PROJECT
Hypotheses about the Keller Plan method of learning
These hypotheses formed the basis of the evaluation of two 
Keller Plan courses that have been studied at the University of Surrey.
The hypotheses were not conceived as a rigid set of rules but as a 
continuously modifiable framework from which to work, to allow the 
greatest amount of freedom to adapt the evaluation to the situations that 
would be. encountered.
They represent questions that may be reasonably asked of this 
particular innovation. As such they are written not as hypotheses 
that can readily be falsified, but rather as headings to guide 
attention and further investigation.
It was hoped that, apart from indicating how far this first set of 
hypotheses could be accepted or rejected, the evaluation would suggest 
new hypotheses, that could be elaborated in the light of the findings, 
as the evaluation proceeded. In fact only hypotheses 8 and 11 were 
added to the original list, and these not so much in the light of the 
evaluation findings but due to further thought on the matter when drawing 
up the questionnaires. It is hoped that discussions with people involved 
in Keller Plan courses at other universities will help to extend this 
list, and particularly to broaden its scope.
The hypotheses ivere drawn up on the basis of available papers on the 
implementation of the Keller Plan, almost all of which are from the 
United States; from work done in the previous year on two Keller Plan 
courses at Surrey University; and from possibilities suggested by critics 
and advocates of Keller Plan courses.
reasoning behind each one, and any comments on each hypothesis and its 
testability that have emerged from the evaluation. The hypotheses 
deal with three main areas, students’ learning in the subject, their 
attitude towards the course, and the organisation of the course.
hypotheses are given here with a short explanation of the
Hypotheses
1. The material will be better retained.
a) In the short term.
b) In the long term.
In a traditional lecture course assessed only by a final 
examination it is possible to get a reasonably good grade just by a 
short period of concentrated revision, but the material is probably 
quickly forgotten. It is hoped that the unit perfection requirement 
will ensure that the material is properly learnt.
It has been suggested (1), though, that each unit could be rotc,- 
learnt immediately prior to each test, and agin quickly forgotten. It 
is hoped, a Keller Plan course would minimise this problem, and if the 
course maximises interest in the subject material the problem should 
become insignificant. (6,7)
2. The time spent by the students on the subject is more efficiently used.
The student, by working towards given objectives on specified sections
of the subject, and endeavouring to master them for the next test, will be 
making full use of his time. Giving a lecture on a given topic at a given 
time assumes that each student can summon up an interest in the subject 
at that moment and can concentrate on the subject. As the student can 
here decide for himself when to study he can choose the time when his 
concentration and mood are best. .The student may waste much time sitting 
through lectures that he finds boring, for whatever reason; is unable to 
concentrate on; and that are largely imcomprehensible, possibly due to 
a lack of understanding of preceding stages of the course. The printed 
units here would enable the student, in this latter case, to go back over 
any section of the work that he found he did not fully understand. Lack 
of motivation, particularly when examinations are far away, can prevent 
the student from concentrating and so understanding and digesting the 
material.
This is a difficult hypothesis to study as some students have to put 
in more/work than others to get the same result. It is also difficult 
for a student to say just how long has been spent on a subject, and 
different students will'work at different levels of concentration.
3. Effective study habits will be developed by.the students.
The nature of the course should keep the students working at a reasonably 
steady pace on this course. This steady working is considered by many 
people to be effective in learning, and here is taken as such. (2)
Given the pressure from other courses and the lack of experience of 
many students in disciplining their own study, there is a strong possibility 
that rather than keeping the students working steadily this type of course 
will allow the students to put off doing the work almost entirely.
4. The study habits it is hoped this type of course encourages in 
the students will transfer to other subjects.
This hypothesis obviously depends on the previous one, but even if 
that one could be accepted this one would be very difficult to get strong 
evidence for. Without strict controls, which it would be impossible to 
impose on the situation, it would be impossible to say how much influence 
one course had had, amongst all the other influencing factors, even if 
improved study habits could be seen to have been achieved.
5. The students will spend more time on the subject.
As each students' progress is monitored continuously they may 
spend more time keeping up with the course. Also if the student 
becomes interested in certain aspects of the course and studies them in 
further detail, as the course is designed to allow, more time will be 
spent on this.further study. (5,7)
It is difficult here to ascertain how much time is actually spent 
on a course unless very strict timetables are kept. The students 
subjective feelings about how much time a given course takes up do not 
always relate closely to how much time is actually spent: if particularly 
interested in the subject they might not realise how much time is being 
spent, or they might think a lot about having to do a subject, and so 
feel that it is taking a lot of time, when in fact not much work is done.
It is also difficult here to divorce the way a course is run from its1 
subject matter, the latter possibly largely determining the time spent 
on the course.
6. If additional time is spent on this type of course less time will 
be spent on other courses.
If students spend more time on this type of course they must either 
spend proportionately less time on other courses or spend more time on 
studying in total.
Again the difficulty here is to find out exactly how much time 
is spent 011 any one course, and for this hypothesis diaries would have 
to be obtained for the work done on every course.
7. The students will begin to take more personal initiative in their 
studies on this type of course.
Most students will be used to being told almost exactly what work to 
do on a course, and they will not be used to taking much personal initiative 
in their studies. Thus working almost completely on their own-may prove 
difficult. It is hoped though that the design of this type of course 
will help them to make more personal decisions about their work and to 
take a more involved attitude towards their work.
Here, again, the students activities on any one course may be 
limited by the pressures of the other courses that they are taking, so that, 
say, initiative encouraged by one course may never be transformed into action.
8. This type of course will give the students closer contact with 
the staff.
In the traditional lecture situation there is usually little contact 
between the lecturer and the student; even when a discussion^occurs after 
a lecture it only includes a small percentage of the class. And in the 
usual tutorial there are usually at least a few students to each tutor.
In the Keller Plan tutorial though there is a one-to-one relation 
between the student and the tutor, and each students1 problems can be 
dealt with individually. .
9. The unavoidable personal contact involved in this type of course 
aids in the learning process.
The learning process is a personal experience that can benefit 
from interpersonal reactions, as a person can convey so much more than 
a book and can answer questions immediately. A keller Plan course may 
be criticized on the grounds that it depends so much on the written
word, rather than on the personal experience of a lecture. But in fact 
the unit test situation, with its one-to-one relationship between student 
and tutor, can provide much more interpersonal interaction than can 
usually be provided in a lecture-tutorial system. The provision of a 
variety of tutors, as there would normally be for a sizeable class, 
should avoid any personality clashes. (2)
This hypothesis assumes the previous one, and though the personal 
contact is unavoidable in physical terms, providing the student takes the 
tests or comes to the tutorial room, there is no guarentee that there is 
any real intellectual contact.
10. Student tutors evoke greater response from the students.
The level of identification and understanding between peers is that 
much greater than between lecturers and students. The students would 
therefore feel freer to expose their lack ofknowledge and understanding 
to a student tutor. It has been found in various courses run with student 
tutors that their relative lack of experience and advance knowledge does 
does not detract from their usefulness. (2,5,7)
However, student tutors have not been used in this country. ' 
Postgraduate tutors have been used though. The hypothesis can therefore 
be used for this case.
11. The students will understand the subject matter more thoroughly.
As each unit of work is being mastered and tested before new work
is attempted there should not be any gaps in the students’ understanding 
that would mar understanding of the following sections. The test at the 
end of each unit will make the student study the unit thoroughly, and so 
not skip through pieces, which would leave gaps in their understanding.
The students understanding though will only cover the section of the
course that the student has covered, which might not be very much.
12. . The students will have more interest in the subject matter.
The self-pacing aspect of the system should allow students to
take jnolre time over the parts of the course that they find most interesting, 
and study these sections beyond the limits of the questions set. It 
is thought that this will encourage them to take a greater interest in 
the subject, rather than feeling that they must keep up with the pace 
Of the lectures and stifle any inquisitiveness they may have felt towards
the further implications of the material that is being covered. (2)
Here, again, the pressures imposed by other subjects may prevent 
the students from manifesting any interest, and thus taking full 
advantage of the self-paced aspect of the course. Also any feelings of 
competetiveness between the students in this type of course may prevent 
them from following through any interest in particular aspects for fear 
of falling behind.
13. The students will not feel nervous or apprehensive at taking the unit 
tests.
As the number of attempts made at each test does not affect the 
students1 final mark, apart from taking up time that could be spent on 
further units, any apprehension at taking the tests, for fear of failure, 
such as in traditional tests, should be removed.
Inexperience of regular grading, though, may cause students to be 
detered from presenting themselves for tests. (2,4)
14. The testing at every stage of the couse removes the pressures of
the final examination.
Even when the Keller Plan course includes a final examination the 
confidence it is believed the student will have through his mastery of 
the subject should relieve the usual nervousness about taking the examination 
This hypothesis assumes that the students are confident of their 
mastery of each stage of the course, which is not necessarily so. Also 
the students can be aware, throughout the course, that they are just 
working up to the final examination, which can be an off-putting prospect.
15. The 'immediate-marking' aspect of the course ensures that the student
can see what stage his mastery of the subject has reached and this
should give him more confidence in the work and sustain his interest 
in the subject.
In a traditional lecture-examination system the student may work 
for the whole year without any idea of how well he is really mastering 
the subject and without getting any poitive results or rewards, or having 
any misunderstandings dealt with. In that situation the students1 
interest can easily wane, and the stimulus to work is 'lacking until a 
short time before the examination.
This hypothesis is again dependant on the student feeling confident 
of his mastery of the material after passing a test.
16. The course vvi11 encourage undue elements of competition between/ 
or within,.certain groups of students.
As the slower students see that they are falling behind they might 
become discouraged, while the faster students might see this an an 
opportunity to ’get ahead’, so that competetive feelings might evolve.
This possibility of competetiveness is facilitated by each 
students progress being openly declared by the unit test he is taking.
17. The other courses that the students will be taking alongside the 
Keller Plan course will have an adverse affect on their attitude 
towards the unit test.
As the students will usually be taking traditional lecture courses 
alongside the Keller Plan course their apprehension at taking tests and 
examinations in the former might have a detrimental affect on their' 
attitude towards the unit tests. This may cause the rate of test 
taking to decrease near examination times for other courses, especially 
if this does not correspond to the end of the Keller Plan course.
Here it would be very difficult to say just what was causing any 
attitude or action from the students. And anyway the extra work load 
of revision near examination time would cause the students to put off 
work that did not need doing immediately.
18. The lecures could be eliminated from the course without any 
detrimental effect.
The lectures that are included in the course are purely motivational 
and do not contain work that is testable, although a certain amount of 
preknowledge, covered by the units, may be necessary to appreciate the 
lecture. The lectures are included to provide a little, diversity in the 
course and stimulate interest in the subject matter of the course and 
attendance at them is purely voluntary.
Data collected from various (American) courses indicates that 
lectures on non-examinable material tend to be rather poorly attended, 
possibly due to the many demands on a students’ time, and it has been 
suggested (5) that the lectures could be dispensed with altogether 
without the course suffering at all. ‘ The lectures in the 1971-2 
Quantum Mechanics (Keller Plan) course at Surrey, though, achieved
over one third attendance even though the students considered that the 
lecture material should have been more closely related to the course 
material. -
This hypothesis is obviously related to a certain extent to the 
type and quality of the lectures given and is therefore situation 
specific to that extent.
19. The immediate feedback obtained from the first students taking 
each test enables the units and tests to be improved in time for 
the slower students in the same class, as well as for following 
years .
The units may have unclear points in them, or may need more 
supplementary text, and the tests may contain ambiguous questions.
As it will be the stronger students that reach each unit first they 
will be able to sort out the worst problems and inadequacies in time 
for the weaker students, who probably would have even greater difficult}' 
with them. This means that the unnecessary difficulties can be ironed 
out to save the majority of the students pointless, disappointing effort. (7) 
Difficulties could arise here when working with a large class, but 
as was tried in a course at the University of Sussex *, additicnal , 
duplicated handouts can quickly supplement the original units. Even, 
though, when actual changes are not made to the course the tutors can 
be warned about difficult sections so that they are prepared for the 
difficulties that might be brought to them.
20. The lunit-perfection’ requirement is an essential aspect of the system. 
This requirement ensures that the first material is understood
before new material is tackled, so that when the more difficult subjects 
are encountered difficulties do not arise through lack of the necessary 
background knowledge. It has been suggested (1) that each unit need 
not be passed, but only studied and tested, before the next unit is 
tackled, but this would mean that the total of the material covered by 
the end of the course would not necessarily be fully understood, and
* [ A second year Advanced Quantum Mechanics course at the University of^  
Sussex, run by Dr M.Richards and Dr P.Unsworth.]
and the added stimulus to work would be removed. There are possibly 
subjects, though, in which vague familiarity with a large part of the 
course is more use than complete mastery of only a limited range of 
the course, and in such a case there seems to be a valid reason for not 
insisting on unit-perfection. (5)
21. The students will-not cheat’in the tests.
The approach to the unit tests is such that the students are
encouraged to see them as a personal test to help them, rather than a 
hurdle put in their way. The student will feel more confident of his 
mastery of che subject and so will be less inclined to cheat in the tests 
so that the usual extravagant precautions against cheating can be 
dispensed with. (3,8,9)
It Is difficult here-to decide exactly what !is meant by cheating.
It can be regarded simply as co-operative learning. Much- stress is . 
given to this problem in courses in the United States, where usually
final grades are given on the basis of units completed rather than a
final examination. This question may be inherently less important 
due to the major difference in examination strategy between British 
and U.S. Keller Plans.
August 1973
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